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Diversity in the copulatory behaviour of 

comb-footed spiders 
(Araneae, Theridiidae) 


B , K N 0 F L A C H 


Abstract; Main elements of the copulatory behaviour of comb-footed spiders are presented (torn per- 
MEinl observations of c. 70 species, For 45 species copulatGry behaviour is analysed and compared in de- 
tail, for 30 of them for she first lune. According to the time at which sperm in ductidn occurs two main 
types til copulation cxisi In the plesLomorphtc Stjctuafk-iypr ;penn induction takes place independent¬ 
ly of copulation and is a rather long process, whereas in rhe Thmiclian-type It is part of copulation and 
therefore proceeds swiftly. Theridiidae exceed all hitherto known Spiders in number of spcrni induc¬ 
tions- Some representatives of die Stcaiok-type exhibit a more ritualised form of counship behaviour, 
with construction of a mating web and continuous Jtridubtion, until the female approaches. In Thrri- 
dton species she male approaches for copulation, Males of the TSmdbtH^pe interrupt copulation seven?] 
times in order to charge their palps with sperm, Thus, sequences of insentons alternate with sperm up¬ 
take- Copulation generally involves more insertions in the Theiidion-type than in the Stfacoda^type, 
whereas actual rime needed for sperm transfer is comparatively low. Species of the TVwndwn-cype invest 
a considerable pan of copulation in functions other than sperm transfer, such » psoodocopulation, mate 
guarding, spenn uptake and formation of mating plug. 

Copulatory patterns differ considerably between species and appear to be specific within the Theridum- 
type, Representatives of the T. meknumm'group start insemination with the first insertion. Their co- 
pulatnry sequences arc com pa rarively on ifnrm. I n the TJiendmn lariunj-group the Copulatory pattern is 
more complex, as the copubtoty sequences are differentiated and reflect different functions- The fust 
sequence does not result in sperm rmnsfer and is a pseudocopulatiun- 3 nomination starts a he r the first 
Sperm induction with the next insertions. During the last copul.nory sequence a mating plug is prn- 
doced. Integration of sperm induction may have evolved by rapid repetition of copulations- Afrcr each 
copulation palps, are recharged with sperm. Such repealed copulations may help to increase reproduc¬ 
tive success, as shown by the high number of copulatory sequences in some Tfiendian-specics. By this 
means, the female is kept away from further males for a father long time. 

Male and female genital organs of entelegyne spiders are morphologically correlated In most cases, one 
mate palp can insert only into one female duct, cither ipsilateralty or contmlaiercilly. In contrast to most 
other entelegync spiders, some representatives of the TVmfjrm-tvpe show com mb re ml insertion (left 
embolus insert! into tight introductory duct and vice versa). Interestingly, all types of insertion are pres¬ 
ent within Theridiidae Argyrvdn argyr&ks and Stwtxk insert jpsibrrrally Furthermore, 

males of the onc-pjlpcd spiders l£dinwW«in, TOorren) are able to do both, so that they can choose 
the still virgin teteptaculum, 

Many comb footed spiders produce a mati ng plug at the end of copulation, which may be temporary or 
permanent and of varied origin, coming from the moutbpam in Scouodu truingfrom glands of the 
male palp in AvgpodtL Hgyredu and Sreatncb bipuiurtmu, and from secretions of the malt and female 
genital tract in the T wiriunvgroup. in the last named, the male secretion is Transferred to the palps via 
the sperm web and to the epigyne by palpal application. 

Taxonomy- For two species a new combination is proposed- (frpi kijafxN (BerlaNLj 19?0) nov comb, 
(from Tbendmm) and Thendi'un ohlgni TnoRSU 3d70 (nee Aihaearanen o.}. 

Key words; Copulation, sperm induction, insertion, pseudocopulation, amputation* emasculation, sex¬ 
ual cannibalism, mating plug. 
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Introduction 

Comb-footed spiders are one of the largest 
spider families, wuh about 2ZOO species in c. 
80 genera, and are highly diverse in morpho 
logy and also in behaviour. They have a wide 
array of morphological, ecological and be¬ 
havioural waits, Fora first impression of [heir 
manifold general appearance see Knoflach 
& PfallEA [this volume) and KnCFlaCh <St 
Thaler [1998). Considerable diversity is ex¬ 
hibited also in mating behaviour (GerhaRUT 
1927, Braun 1963, Knqflack 1998). Spam 
induction may rake place independently of 
copulation or may be parr of copulation. 
Some species initiate sperm transfer only after 
a ptc-insemination phase (pseudocoputation, 
Knqrach 1998). Copulation may involve 
only rwo insertions, but op to -100 in Thm- 
dion- ir may Last for a few seconds only, as in 
Achaeanmea. or for several hours, as in Then- 
dum. In some species construction of a mating 
thread is essential. A mating plug, which seals 
the female's genital organ, may be present or 
not, may be permanent or not and originates 
from various parts of rhe male body. Sexual 
cannibalism occurs facultatively m the fa¬ 
mous widow spiders (PDftSTER 1992, AN¬ 
DRADE 1996, KNGFLACH & VAN HaRTEN 
2001b), but appear to be absent in many oth¬ 
er rheridiids. Unique among spiders are the 
one-palped genera TMurren and tcJirnodicta' 
dkm, which exhibit numerous outstanding 
phenomena: scif-amputarion of a male palp, 
sudden sexual death, sexual cannibalism and 


cmasculatLon (Kn'OFLaCH &l van Martin 
2000 a. 2001 a; KkqflaCH 1002 a. b). 

In the present paper, theridiid eopufaio- 
ry behaviour is- discussed from personal ob¬ 
servations on c, 70 species in 24 genera. At 
firsts in the general part, the main elements 
of copulation, like sperm induction, court¬ 
ship, general partem, copufatory posture 
and insertion type, mating plug and mating 
system, are analysed and compared. In the 
specific part the copulatory behaviour of 43 
species is described, for 30 of them for the 
first time. Observations already published 
have also been taken into consideration 
(see Knoflach 1994, 1996, 1997, 1998, 
1999, 2002a, b; Knoflach & Benjamin 
2003, Knqflach & van Martin 2000a, h ¥ 
ZOO la, b). 

Material and methods 

Taxonomic references according to 
Platnick (2003). Material is given for each 
species in the descriptive pan. For numbers 
of observations see descriptive parr. Obser¬ 
vations were based on virgin pairs, if not in* 
dicared otherwise. 

The specific descriptions of the copula - 
tory behaviour of 45 species are arranged in 
alphabetical order, hut separated according 
to copula tory type (Thmdfan and Steatoda- 
type). Members of a species group are sub¬ 
sumed for better comparison. The following 
species were analysed: 



























© Biologiezentrum Linz/Austria; download unter www.biologiezentrum.at 


TfmJicm-cype: I Chrysso camhndgpi 2 
Keijiu feijatoei, 3 K. rfixcm. 1 Meiticodes ntfipe s, 
5 Paidhcura OToruuensis, 6 P- pollen^ 7 Ru¬ 
ga Erodes beiiicoius t S Simfr^fjcm (acumi* 9 5 
intuit, 1(3-1 > Thirt&n mekmurum-grotip: 10 
T- bsrreiu; ]l T. nvlanim, 12 T. 
mitiriwym* 13 T. myiioceum, H T. ochre' 
ofum, 15 Tfieriiron sp. (close to T mtlarcU' 
rum), 16T ctmigpmm, 17 T, grcm&iTUJnenK., 

t8 T- imanttcem, 39 T. ofilera, 20 T, pinjeo- 

La, 21-2Z 7'. sesypJiruimgroup: 21 T. rmpres- 
mm, 22 T. . 

Siemoda-typc. 23 Actaeamneti lundta. 24 
A- iimukms, 25 A. fejudbnicmrnit 26 
Anefosmus guJicuj* 27 Argyrodes argyrodcs, 
2-3—JI Enoplygnddur owaia^group: 23 E. 
tf/Vodtre, 29 E. ladmana, 30 E. awm, 31 E 
pcnelope, 32 £. ww* 33-33 E- diuersa- 
group; 33 E. divers*!, 34 E. nuKTochdis, 35 E, 
saitleri, 36 E. ipuidripuirctata, 37 E- thortftica, 
36 EfMjinuj 'inaculipes, 39 Euryoph eptsmoides, 
40 Steatoda bipuncfttm 41 S. ca$umen ¥ 42 S. 
IToasa, 43 S- p^kulhrtd, 44 5. rramgidosa, 43 
Jh^ridim [ ?) nf^oircitregatHitt- 

Penultimate and young instar specimens 
were housed separately In plastic boxes 
(7/4/2.5 cm} at room temperature until they 
reached maturity- For coputatary observa¬ 
tions* males were introduced into the fe¬ 
male's web- Copulations were observed with 
a stereo microscope with horizontal objec¬ 
tive body (Nikon SMZ-ZE), magnification 
up to x5G- In addition, copulations were 
videotaped with a SONY DX0325P 

equipped with a macroohjective and mi- 
crolenses. Duration of insertion duration 
and sperm induction were recorded wirh a 
stopwatch. Total insertion time is given lor 
each species as the maximal possible time 
invested in actual sperm transfer 

All photos and figures by the author, un- 
less, indicated otherwise. 

SEM micrographs were made with a 
Zeiss DSM 930 by K. Waller (Institute of 
Anatomy, Histology and Embryology; De¬ 
partment of Histology and Molecular Cell 
Biology* University of Innsbruck) and Fi¬ 
gures 60e-g with a Leitz AMR 1000 by S- 
TATZREinLR (Institute of Botany. Innsbruck) 
The principal coordinate analysis (Fig. I-MI P 
appendix) was provided by A- Lochs (Cen¬ 
tral Information Centre, Innsbruck), 


Abbreviations; C 1-12 *= copulatory se¬ 
quence 1-12, MP « maring plug, P ■ 
pseudocopulacion, s.e- = standard error of 
the mean. 

Terminology: Embolus: distal sntromir- 
teni science of the male palp- Haematodo^ 
chae; inflatable palpal membranes- Pseudo- 
copulation: sequence of insertions without 
sperm transfer {van Helsoihgfn 1983). 
Cupulatory sequence: sequence of insertions 
after sperm induction, initiated and termi¬ 
nated by the male in the Then'dion-rype of 
copulation. Insertion: functional contact 
between male palp and female epigync, fab 
lowed by haemacodochal inflation (Ftg- 5rf. 
?c, da, l la, 13b, 36, 29a, b, 32c, d, 33c* 35d. 
65c, d, 72b, 85a, b, 95}- Insertion attempt? 
genital contact not functional, without 
hacmatodochal expansion (Fig- 65e). Copu* 
latory courtship: courtship during or after 
copulation (Ererhard 1996). 

Sperm induction 

For sperm induction the male ar first has 
to construe* a sperm web, see Figures 1 a^f- 
He starts with a few longitudinal threads, 
which then are connected by some cross 
threads (bridge) funning a frame. The web 
then becomes a dense layer by spinning 
movements of the spinnerets (sideways 
swaying movements)* alternating with nib¬ 
bing the cpigaster against the bridge. Con¬ 
struct ton of the sperm web is completed by 
intensive epigastric rubbing, until the sperm 
droplet is released and pressed from below 
against the anterior side of the web. The 
sperm web is kept in tension by the male's 
hind legs, only legs 3 remain on the female 
web. Shortly after deposition of the sperm 
droplet the male moves backwards, while 
holding rhe sperm web, so that the palps 
reach the droplet (Fig, l* Sb, 28b, c, 32b,. 
J3f r 35a, JSd, 4Cb* b, 43e, f, 49e, f r 5Gd, 57d 1 
60a P 83a, 89a, b). By alternate dipping 
movement of left and right palp the sperm 
droplet is absorbed. After induction the 
male chews his palps. There are consider¬ 
able differences in size of the sperm droplet, 
Thmdicm thrums and related species produce 
a large droplet (Fig- la-d, Sb) F whereas in 
species of the J. mcJunni-um-gmup ir is tiny 
and hard to recognise (Fig. le, ( ¥ 43e„ f) 
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Fig. Ta-f; Sperm induction m Thvridian pintstn (a, b), 7; pefraeum (c* d) and I- 
adrrerropoft (e, f) f construction of Sperm web already terminated. Deposition of 
sperm droplet (a, c. e) induction by alternate palpal dips, when male has moved 
backwards (b r d 4 f), Sprnnerets and epigastric glands are connected to sperm web 
by long threads (d, fj, Note small sue of sperm droplet in l adnanopoh- s. d 
after Kwofmcn il99S); e, f after K^o+lach (1997). 
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According to the rune at which sperm 
induiTfum txtim two main types of cnpula- 
tUm estwi (Fig. 2; KsifLAOl 1998) hi The 
5t£itfudu*type sperm induct lum tAtn place 
independently ufcGfdatim »* in nraw spi- 
derv anJ there fun- hu been observed less 
frequently. h proceed* some nme alter the 
firuil mi nit utd agum jiiei copulation. 
Spain induction is rather long, 1_ 9 mtn t 
1,2 vt no average (rrm^ 6,6-24-ft 3 5 

specie aaflcnd; Fit!- })■ Therefore, the 
sperm □ rioted m the pulps lor a mher loj'g 
tunc, iil least for i leu days. M p.ilfH are 
'em pried 1 by copulation, ’■perm indue l urn oh 
ten finHows*i Mime time aftefWuitLv hi DijfcJe- 
tLjj metaiu^psirr and LttiVufci rrtitii males, 
even hnlt rwn sjvrm web* in niec^on,, ex¬ 
cept iimally even three (Kj^ORJtOi 20CC), 
The Stguoda-type rcptwnw the widespread 
pattern and largely inc hides genera with 
culuiusand Kook-tikc panieymhhira, dura- 
ier«i which die considered a* pLcsicmofphic 
(Fv 'R5TEH el tii 199i?) Abo a few genera u! 
(he I l M co] ulus c lade ot TheiiJlidae 1 Ai ■- 
SAftHH^N, 10 pfevi) follow rhr Wdindd-TSfe, 
such lu /VjrifucjTtiriiji, EcfirrKJtfKTkliiin, Titii-n- 
ren. One specie* hitherto placed among 
thcridm, T- m^wiirkpr™, d« n* n«?r agree 
.it all with rhe Thrniion-tyipe of cnpulaiurn, 
hiti fib (TWA a Iona vpettn induct ton mdepeti- 
Jeni of copululicm. 

In the Thersiwri-ryp^ sperm indue rum is 
pun of copulation. Mules of Qt>^a Kdjia, 
Ntvirnm. N&tkod&+ Paidfettmi. Ru&tihndci* 
^imuidjivn >ind TtaTidi/jii interrupt cqHilaiinn 
^trvenl rimes in order to charge their pidp^i 
with hpenn. Thus, requeue t-> of instil ion* 
jlustmte with sperm uptake Spam indue 
t ie in pttcwU swiftly The whole proeedurr 
of eommacrion o[ spam wehmil induction 
last* only 3.7 ±0-1 min on average (mean t 
>.l- , range 3 C S—3.4s asicMtd for M species; 
Fig ^). much quicker than in rhe Siamkla- 
lype. Lb this interruption implicates a cer¬ 
tain ridt ii if copulaiiwv suceew. To avruJ am 
delay rhe male builds the qrerm wth in the 
immediate vicinity of the female (hg. 49e. 
0 The« species Jo run irc*e the sperm in 
their p.dpt for a long period* once sperm 
Transfer innutrJnridy fbllow> sperm mdut- 
non Thu rn .it inc type includes alm^ ex 
duiivclv genm nf the loir colulm elide 
(AOKaJLSSON, tn rre^S 11 try ubo all have i 

hoot like pmftymhmni In fWiscimi be 




msturvUon 


sptrm mdudfoo 


copula 


TJisrfdfofnType 


matur alien 

i 

pseudocopyiaiion 

i 

1 spatm inducUon 

i 

1 copulalOry sequante 

l 

further (up IQ 20) sperm mductlona 
and copulalory i«qu«ncos 


copula 


huvECHjral elements do not fully coinudc 
with rnorptwln^y. hpecto nf the genu* 
PdldijCVTa l^long to the TiHirndL-jH-t^v ;u*- 
cnTdmg to the timeol ^pertn induettott. they 
iImi lack a eolukus, but have n hookdike 
pai.u vmbiLim fR ni tRAl H ^ TliAtER 200D) 
Mala mitrrrupi copulation thiee times for 
.sperm uptake, ^ee ^lectfic pari. Probably, 
^hitt Lhf ^perrn induction into copulatton oc¬ 
elli'. iti JiTlerent imeupes of Thcfidlid» 

Integration d *perm uptake in to coptiln- 
non t-i widespread m Ltnyphudue (VAN 
Hhi.'i -|NiiH\ I9BJ) ami j* prrJcnr Am m the 
ubboiid spider Octoru^JU urumsis (SlMfN 
1880) (Peaslei 4 Dec*: 1981), in the desiJ 
RiiJumrui kmgmipa (L. K* \:\i k867l (uccorJ 
mg rn i^tASUh Ha But: 198}) md m the 
thcndio>Lmiitiid Tkiidir^mu gemmosifm (L, 
Kom 1877) (according to HlitiEF 19981 As 
rhe Thrt^itm-xypv ti inhumed to ihaw apo- 
tnotphic chiimcier* mcoftpird with Srcunv 
2d. t)n^ behaviour JukjIJ liavc evolved in- 
ikpendcmlv tn the« families by shuiteninp 
the penid between sperm inJucLiim ;myl 
next copuLirlnn well ,ic h fdilfttng the 
tmi ipetm induction into copulation. 
'Then Ji i due exceed all hit hen o kru^n jpi* 
Jeh in the nmnher nf sperm inductmrt> 
('Iah. H 77wndirm omijfcmm and T riiklerti 
chiutre then palps even mote than ZQ times 
Junng Line copulation. Apparent I v. they 
5perul even mivre Tltrir m -rperm induction 
tlmti in BCtusd tHinder 


Fig. 2' Main types of copulation in Gomta- 
footed spiders 


Fig. 1: Duration of sperm induction in 
comb-fouled spiders arranged by 
copulatory type. 



16S 
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Fig 4 a-lr Courtship in Tidafren cuncotetunn with construction of mating 
thread, traced from v^deo recordings. a, b Female actively courts male by 
twanging with legs II and by body osoll^m thereby Inducing the male to 
spin the mating thread c* d Male approaches, tfiling the rfiating thread, e r 
f, g attaches mating thread and retreats to starting point, Ii Male pluckings 
cause the female to orient towards the male and approach along the mating 
(htead i-k. Final male approach shortly before insertion, k. Female in 
copy later y posture, perpendicular to mating thread Solid lines first position, 
dotted lines second fa, b, d, g. h) K finely dotted tines third (a, h) Modif ied 
after KttOFu&Cri £ VAh HlMfTtJf (2000a). 
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Fig 5*-d: Dtpann* meJrfnug&iter, topuldfion vio mating thread. 
MaPe ittacfm mating thread near female and trails tht thread 
away Jeaving her agam. a. Receplw female immediately follow* 
mall# along mating thread, b-d Male then aftuie* thread and turns 
to female for insertion, but often returns to point of attachment, 
lengthening the thread and thereby lowering her position b, t: 
Female =n topulatory posture on mating thread c Male pul before 

insertion, d Insert ton of left palp. 


Courtship 

An ewnria] function of courtship is rhe 
■upprL-?>nm of prcJitury K-haviour, in jiJJi 
lion tu species retail tarn, mate choice, 
srimuUrinn and svnehmniAatinn -if sperm 
minster ^I\aTkel>: I97J). Most cmnb-loot¬ 
ed spiders arc sedentary web-hutlifers. so 
i has vibratory .mJ rhemiat cue* ait more 
3mp*n..mr for cnmi minicatkff i than vuual 
sense , PhctuttiotiG tna’HWdtcd info tire 
-.all -if the female web act a* courtship ^m- 
nlant to rhe ni;rle Thin, direct conract is 
not necessary to inform l hr mate. Ba^rc 
cumtship movements oi the male are ah* 
JotttirvU pubwwn* -mJ vihranon*. Thereby, 
l he abdomen is moved up and down and the 
antcriut sdcTofiM:J nJwe of the atvjumcn is 
rubbed -gainst strdulalnfY pmv l 1 ■ no the 
pcMrrrior part of the pro^oma, Such a '■in Ju- 


Lnorv onpin hee K^i ff| mu i* PfaW-FH. rhu 
volume) if present in most thcndiiLk 
Courtship ftpemrtre furthermore comprise* 
plucking with l- relet^at .1 Jounce from the 
female and mutual palpating with bp arhl 
palps dunni! Lontacr phasr (Fij«. ?a-0. Dur¬ 
ing oHimhip usually pemdi of activity al¬ 
ternate rhythmically with periods <4 guics- 
cence^ Courtship ^ppnfeullv hats longer in 
the S^-jicdj^vpe I mean t *,e. * 24-7 ± 10.9 
mm fur 3? vpeeie*) ihan in the Th^rdum- 
type (mean ± a.c. = 8.4 t 1,4 mm Fot 31 
species) 

Sotne Theridikbe exhibit a more ntu- 
aJued form of eourrdnp behaviour, with 
construction or a marine i bread and cun- 
■ 1 nu- ’is» stndillation And plucking, see Fie- 4. 
35b. 6b s 72a f S^h c The male iiumIU ei¬ 
ther ;i ^ cm lurpe layer ot oil iSrcdtftiu. 
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1 

Thendion tetticoUtf (1. 0 ■ 2) 

2-3 

Cfrryisv bridge* Q-& n * 7], tofeatoma fbrtdanum (2, n - JJ. iV«Uf/LT# 

b^TWU/ara (2-1, n = 4). PA}diHufA ora raven ui (J-3, n ^ 4), P patfenj [3, n = 
l), Thermion me^nortMum (2-1 ft = 61. r ochraofum (2-5. n = 8} 


firffa (H ti ■ 4). TTwrMon mean*seem (4. n 3 1), 7. p#tr*eum (3-4 H n 

-191 

4-9 

Kw/m frr/iber (5 r n t 1), StmifikAwi tatuna (5-7, n 3 2), S. sxmife (5-9, n = T 

3ra™n4fr*JW (4-6, n - 3), r (1-6, n = 3 ).T melanutum P -9. ft ■ 

2), T Fnwvivum (S-10. n * 1(fl P t. mysteceunr E6-6. r = 2), J, pkium (4-B, rt - 
11), 7 pin&tri (4-4, n 3 6^. T pinieol* (6-fl, n ^ 21 T refo/gum (4-9, n = 17J r 
r, (8. n m M„ T v30>nj (S- g r n = f5i 

&-1B 

Ai>stjfod« fL i/ip* 1 [B-17, nr]) ( PugarfrDrfei Iw/Jjcdiui (&-16, n - 4), TTwnd- 
ion adriaM&ofi (12-1®, r = 6). T bentni (10-1T. n ™ 3) 

IWS 

rftemfron confgcFum (T9-20. n a 2h f, oft ter it (25. n = 2) 


Tab, 1 Numbers of sperm inductions 
m copulations of Theridiidae (range- 
of sperm inductions and number of 
obsenations indicated in brack* is) 


ur 4 I - 4 an lon« thread* 
which m;iv he reinforced %cwKl! rimr** 
{AncJosmwXi Ecfifriacfanidum, Fuiditcimi + 
TdtfFTtm) On rhi> male-made part of the 
web be then starts no vibrate and pluck 
rhythmically. mil if the km.ilc .ippEi.Mche*. 
As n result, cnpulftTlnn rale* place on rhe 
mating web, ourvide ihr retreat ntf the fe¬ 
male, Without female approach copulation 
cannot be accomplished Thus, chc female 
decides lki the progress of copulntinit- 
Ortiruhip via a mnNftg w^b appears in filter 
aggressive Tendencies of ihe female and fa- 
appropriate orientation nl the parr- 
nen. Ft m,iy also help in Future rhe female 
lanital organ In kkiu- species female* a *^ 
erale hv nuuminn 4 rartkillnr pasture* her 
leg* III being floted and forming a circle* 
rlie Tam being close together nu rhe mating 


rhit.iJ (Fit 4, Ma, h) When the mule jp- 
priKichc^ her along the marine ihre.iJ he is 
guided hv her ley* m the cpigyruinL The 
male of Dipuerui mckfit^vUT also constructs 
4 mating thread, Kh cupular ion proceeds in 
m acrobatic wav In contrast to other 
specie*, The female nnnr lured ro rhi* thread 
hv plucking movement* and vibrations* huT 
In I lo^ the mule immediately along the 

thread (Fig Su-dh which the mftle is just ie> 

leasing and drafting away. The mule attach' 
L-. The muring rhfc.id and i* able ro manipu¬ 
late the female 1 * pnlrtn hv lengthenirig rhe 
ihieud {JCnltiach 20CCJ. Hie unusually 
rapid lefftpn nf copulatnm is rerinniMitnT *t( 
that in Araneidsc Dif**na r\- 

ensds all comh-fi hired spider* hitherto *iud- 
icd in rupidiEVoi nuhtfwiUL The pair stem 
t li perform .i high-wire uct T which does mi 
last kinget thaii a minute Actual fuunvhip 
Is inJkrtnc^ Anyway, male* should nor he 
m danger of he mg preyed upon* a* P 
mekiniL<^CcT is i specialised :inr feeder like 
cither 0ip£NW’»pccwi wavu Lato- 

Remurknhlv, genera with LOUftohip via 4 
mating thread belong m different rhvndnd 
lineage* (LinncfecTimie, Phnlcommannae, 
Ane]osirmnae H Thcridntwc and HhItui torsi- 
nue, respective I v; classificat ion according to 
ACNAg^ u SJ h m pm>). Apart from Pmdittt' 
tj they all follow the SrcWijJii-tvpc of cupu- 
lariofl Production ol silk is also of i input 
T-mcr m ihv cuunship ■ <r widow spiders Uj 3- 
trrdiflctusj, hut nut in forming a marmg weh, 
Tin; mule lies the comparatively giant Il'~ 
male by throw inc orarnii of *dk on her 
andh %i\ (he 6>.Theseleghindmythreads 
pruhihlv aenvate the c.itiilcpta *tate of the 
trmale. but do nor itcf ihilly rc-rru r hvr m *hr 
i* ;thle in remove the w&ik ^rraniis ift *tlL hv 
a few movcmenis. A j-imilar, te«s disetner K-- 
h.kviour i> sodMtiniB present :ilsti in Sicuft^ 
j.ii vr ilcntiptivc part Here. Mime 

m:ilr* ihrow sTfnmls ht| mIL ontoth? female 
Inn more ofrenonto her wvh ifig. SRa). Eu* 
ryopis malt* and female* aim briefly ihrcw 
vdk tuwasdl each other before copulation, 
set descriptive pati. 

In mmt specie> studied here courtship 
occur* wnrhour a marine thrend and is there¬ 
fore lew rmmhttdi The male approaches rhr 
female for copulation, often in [hr retrear 
IFtg. 7a—il- Cnumhip is pcrftinnsJ with 
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coroklenihk individual vari.ittocu and may 
hr tnisung* Thw npr of ftftmihip tx- 
ttirs in .'ll! rrprr^nr.invr.- of the TVniirrrt- 
cypt Uxtcpt PsihliJiTwa) and in ximc trt the 
Sratoda-typc (AJuicctmne^ -Aiunkfa, 
Cnutulma. tpuinus. Eurjoplh LudoiLj fristis* 


Therifon ni^jiurxjf^rumh In AiEtrade* 
male- L^rtfhip moVL-rnttit* arc inorc ritu¬ 
alised, with rhythmic tamJy t^d Nations ux 
imctipixvt p-irr. Apfwmri>> in «|xc^ u*hh 
reduced weta also a mating web is missing 
{ Argyredift. Epum-iu. Eun^t Genera Lick* 


Fig. 7 a-f Wain Approach for 
copulation in Thendion pictutn (*-e). 
Courtship in T. Ytrtanh traced hum 
video recording* jd-f). 
Male approach and contact courtship 
by mutual palpating Note light colour 
and exuviigm of freshly moulted 
female m a-c. 


TG9 
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Fig, ft a—r Three stages-of iCrtpuI aiioh. in 
Then'dfart variam b: Insertion of leh palp 
Forelegs of male jo contact with female"!, 
teg* b: Sperm induction, arrow point* to 
sperm droplet t: X ate phase of mating 
plug sequence Secretion dm pies protrude* 
from the cpsgyne larrow) 


mg 4 iruitmi 1 web belong n* different fhcn- 
■ tili 3 lineage* { Hadmunumc. LntroJctttmc, 
>pittthartnae. Ar^mdinne„ ThenJi ime; 
tWihcLitton according to AphmshWi m 
pft»*L hut the ugkmmly flier id i mac const b 
line* h cunudcrtbtc p;irt Coumhip via u 
mating duead 15 premit m mans atone id 
spidtfs and there w.t* considered .i> derived 
by ROftlNS >S & RnniNH w 119801, is it re- 
pieurnrs .in .tiUitiun.il coiiAtmchon. Main 
Vlemed' TTheiidtldae un the '-rftw .rf Lf\i & 
Uvt 1962 iifk! At 'MR?* ik. in pjw> court 
at the hub {ee AcVvaTCimciK Chryiw* 
Crdmujrrui, Ntukada , M^hiiitii, Ruy;a- 
diodes TVridmfi : al I niWam 1 1 v Then. Ii m.n‘ *. 
whereas mure basal opes construct mating 
threads ic g. StoiMia, Erv^gfkuV. 
Anclmimw) Ptobahh, the establishment of 
a marine w’cb is pl^ianmrfihic and h,o been 
reduced tevera! times srirhm Thetidiidiie. fn 


species with pronounced <#x\m\ vtie Jo 
morphism both mudr* of conn ship are ptr- 
enr, with mating thread m Er^iaVriiinn, 
TuiuFTfF] oteq and T. csmctitimiTnp and with" 
oUI in Limdet'Uo and TlAiTreti MXyphuidcs* 


Copulation 

Copulation duration; 3hmiilon or t.vpu- 
laticm in spider* shows great variation, both 
within and between species (ELGA* 1995* 
1998) Thn holds true also fnr comb looted 
spider* [¥w- 1^) CopulatUm duration may 
he influenced by several factor*, e.g, rislt of 
ptedathm, life-tptn and hfoh Equity. sexual 
cannibalLsm, conflict u4 interest between 
the *e**s. While females may prefer short 
copulation-, to increase generic diversity, 
male* an- assumed to prolong cnpuljirinm fut 
increase at fertilisation success IElu.AH 
19981. In many specie* cupubtion fasts 
longer than necessary lot actual sperm traw¬ 
ler and therefore has additional Inner ions 
{EiHHHAkT< 1985, Eldar 1998). 

FWudiKopul.ilion: Some rhvndud ipe- 
tnes Mon cupulutinn with i pM.md^'pulB’ 
tioti, which w ,i sequence id imctt.. with¬ 

out ^penn transfer in die fVn5j1.n1 timom- 
group* rhh w.L- proicd by .shM-jite of 
Living find by empty rcicptauila of lurn.de-. 
which hjJ undergone f^c-uJ. ^opubuon only 

{KNi.’ifLALyt E99S) |Lot ,itt<T ihh pie irtsemi 

’ uiiso p-N.-.i the lii-st -rpctm lirctlon r.iki- 
place. IrvstrmnaTum oarr* with, the ^-cond w 
quence of iruertlors. Fcmalvj? of T imum 
di-'CctcJ lifter tlie tiro nucmoti of this* w 
v.md sequence IwtJ hoc u| 1 licit c- -j^ciliiit>r> 
duct^ filled with sperm EVudoc.‘iiuLtiun 
differs from the folkswing tnic Cdfutarofy ^ 
guetn es by lower mean in^nion duiarinn 
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jnJ by -in increased number . -f In^rrinm 
lFi« lOi It i> Icnnwft ,iFo m Lmyphttd^ 
LKuLitUH* |9H \*S Hhi \m t 

1^), Sp, MST IW) Such .i pr«*im«ninA< 
[inn phii* i* .^Aliened ri? <-rve as cnurtvhip 
and the reti ri m -rimidate .inJ lynchitYiiH? 
sperm transfer {EmjuiaJLP I^H-51 

N evert he lew, ptcu Ji * opu I ut ion doe* 
nut neces.viiiilv occur in .til then di id species 
which iprei^te sperm induction intii mpy 
hm n iLHnfn IWftl. In the 

TJkriifiiin ifw^Lmunxm-p^TiiHip sperm Uafufef 
mm irnmcdia(L p ly with the hut insertion 
(see descriptive pari). At Icii&E it wj* proved 
inr two specie*, 7 muirm-urn and 7 tsAre 
*ium. Frniale*, which h.ihl underline the 
firs? copiilatory sequence onh. bid fertile 
egg-aack Spam ircirufcr nhvjL'jtmly is reflect¬ 
ed W tunkVJ duration nf irucrtlcm in the T 
rocbnirtum-Kniup invert Urns nrr ajutilly U>m 
and ticquern .it ihc kenning (kt: 4L 41 

44*46.4^ while m the f wtu ms gn nip in 
krrtorii ;ire distinctly shorter and more fie- 
quent during pseiiJrhiM ipul ar h wi chan in tul- 
lowing *equencui (.Fir. 9, Id Thendtirn 
jpartcutummie, T immesam T ptmoJltt, 
and srmrnjjms dearly iolhm the nifridiwi 
tmpis-prixrp (Fik 59> 31, 52., 56). Judging 

from the insertion partem* p-veud.wv.puib- 
rinn mat K- assumed abn Por T • Jj.t 
(Fir. I2»h In Nditimlcs nifipo at least die 
numkr "1 uvcTtmn^ ih greatly iftcfc-ixd m 
the lirvr sequence* which probably Indicates 
,i pwfckliK'upul.rtion as well (Fin 14). Any 
wmv'p rhi^ is .1 iug^stUm only ;md h.a m k- 
proved tar each spec el* . In specie* wuh 
px'udkopubiioTi there iv nu further >perm 
induction at the end of copuktiOrv Accord 
iriU to the insert ion pattern pseudixopub 
linn apparently is mining in Ovmu> ( KVi/w, 
WontuTii. FpJdunnn, RugEit/uitk*. Theniinm 
iTNjrreji vfcffl. T yiTphiurri (see Fig JC. J3. 37 
58L perhaps also in Ttamikm ccmifmtm anJ 
I cJifem. Furthermore, absence of pseudo 
copuhiTiun appear* ro kr ambled wish The 
maliA sperm npruLe Kh.tVhnjr Matt* were 
observed 10 charge Their palps with sperm eie 
die end «4 copulation (see Fig 30. 3). 41. 

41 44. 4ri, +ti. >Si JTie spemi ... n 

iisril frir Annrher copobrion. which rhen 
*r:irii wilh tmmedLite ^perm rnirurfer. 

Tite ciipuhirtj^rv partem i» Jeicnnined hv 
the nornk-r anJ duration of inscrtiuns .tnJ 



F*q ^a-b: Cop. 

ulanon and «rv 
anion partefn 
in ot 

xhw Thendian 
vartam-group, 
Th^nefmn 
fjprrflwum, T 
pin^srrt F T 
mf/anmrrd-Tijm. 
T variant and 
T refufum 
facti bar repre- 
Sprite An inser¬ 
tion In- 

durtErtn indlr.li¬ 
ed hy double 
Arrows Mating 
plug segyeorn 
ihown a\ shon 
irnenioni. Gap 
befnfP py^ydo 
ropulAiion in- 
dirates 
courtship. P - 
pseydor opi Ja- 
tlon; Ct^7 = 
ropulatory s#- 
quenrns; MP = 
mating plug 
sequence. Af¬ 
ter Khoflalm 
(19W). 


Cl CJ C 3 O* Oft 


f-ltorHtaMl v*j-k*rlJt 
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Fig ID Copulation of Thtntffon refuqum 
of number of insertions 
(triangles)., duration of insertion sequences 
(squares) and mean Insertion dura lion 
(rufflet) of pseudoeopulaTian (P) and 
copy la lory sequence* (C1 -8), WFth 
respective standard error [wh liken) for 14 
copy la lion i Last sequence of short 
copulations given at additional point, 
when deviating from the pattern of 
maximal sequence. After Knot l*ch [1998) 


nr cnpubiorv sequence* as well ;& hy rhi ir 
temporal occurrence. CopuLiory parrem-t 
dlift 1 r curoodrrably her ween specie* and up- 
pt .tr ui k *pccihc [wie Fij^, 9, 12 and speci- 
lie pun), i>pt\ u1h in the TTiCTidfeun-rype. As 
the* intcnupl copulation oteiuI times for 
sperm Uptake, copulation t* divided in(i • 
well-dihncd OdptAllun tcqucncc*. IVspitc 
HJtiur individual v» nation (see Fig- 44, 46), 
mthi specie* ulm k J m f .ic i en w:d I’v .ir le.t-i 
u»e part n[ the cupulutury pattern; duration- 
rtutttkr ..I inserti^Vh. number ft *petm in¬ 
duction* -ind insertion pattern ol sequences 
Number ul 1 insertion* is kw in CfiryiM (liy. 

5(01, KirJjio lFig *1). N-d'tuuuiy Rii&itrAiidei 
(Fig V?), T (Fig 12H T 

Lvim^vn^rn, vnm- species n! rhe T rfttknif* 
atm-group (T kr tent. J mpmium and 
7'fcrriJji u *p . l l‘ i" Fit: 41, +SJ. 7 rni/.u^um 
<mJ 7 uwphiuffl (Fig. r"-i wuh a tor,it nf 
only 10-30 m^rnnm, 2 inarm on* per se¬ 
quence- Accodmglv. these specie-, on- ;o- 
Mimed to Li A pwiuF Ci. ipn3.it i mh livirmun 
pusa-m 4 if i-jch H-ipienfr i* rather uniform 
in must nt then: specie*. Ffteridlfr/n i- ccfuiii> 
t mJ icLiiiyo perforin -i inch tiuinher ul in 
HMioiis up to 40C nt T tunum, m 7 fcteu- 
nifaf even more than 440 (Fig 12tt- P 
Kv 'flu*! i & vw Haptic 200CR ln*tr 
turn puiicrm differ eicutly krween cuputu 
i ■ i rv h-'h tivt v* t F ll . 9 t i e1, in die .mng Ji f let 
cm pruteraa. sivh uv p^udi^opuktifu, 
-I'vriu (muster ,mJ ^irmjiion "I m.iTurg 
pint! In tbi^- rtsptcl some specie i-tf the T 
mddmtmmr^tuup differ Imb the nbovc 


me nr is rti i‘d npn^tu-iTivi^ m ihev show 

1. me ft more Im^l cyfHiljtity ^ikiko wilh 
tomplclelv differing itiH'tlion putteffis if 

u^kmutuin. T. imun tKMtn «mj T edmfon, 
w 47. 44. 46) Hie funciffTn ,iE rhesr Fl ■ 
n;tk dii-ITT in^rmom is unclear, smec a irui- 
mg plug w.ii hlh iliSL^nuhir Rcpicvciun- 
rivet "1 the TTixidiivri t^iuid-l^itup pr^duie 
^ curaiderwblc runuunt oi tmiting plug 'cue- 
dI.II. «H t\n: l,4>r Mrquriin 11 ig. St„, 21, In 
T udn^indjpoii wirml firm I copubiorv sc- 
quence-. with ihort palpepigynum comjcr- 
result iti huTTUttion ui im mctmspicutHUi nun- 
ingpbg i I-il! 10k Kmjksi h 1W7) 

\irci ‘pL-rm induction rhe huiJl iisualiy 
reCtims immvdiiirctv the lemule in or Jet 
lo toynic eopubltnn. Tim r^ not rht- m 
wmir species ol the JJictulium mctiiflimim- 
gjroup as well as in 7 myfhum, T. unpres- 
vuni ami T. jdrtdjuipfjli. These m ile- irmnin 
motionle*.' tur a specific peril-J near the Sl - 
male, Only afier this petiixl m nut do they 
,ig,un return in the female for ihc next m+ 
temnm: T. hnfHVsmm after 9 issiik 7 iidrw- 
ruip-dj. 7 K'lifur ;tnd 7 after aknit 

20 nun, T. rnTfAiaccum .ilt^r c. h 1 mm and 

Tkcrafcnrt -p. (meLrmmim-gTi,Hip) even not 
before 2 -J h on ineratfc 1 In ihts last'men¬ 
tioned Meditertuneuii specie* copuhitiun 
i "ntinm ■- r- -r niiite than J4 h. J’hi^ species 
therefore fi .n rh r kngesr L npuhnofi w it fun 
the ctFinkkHired spiders studied, albeit iti 
enure Juration h^ih nol liecn recorded up to 
now. Indeed, only u ntmll fnicnun of ihis 
tune serves tor ipema truiWef 

A ho in rfie Src.insitrype *4 coptiliiiion 
Liinnderiihle Jifferenn-s- vxiw with rrtfiid to 
number , m. i dur.i e n -n 1 1 iruc rt 11 -a* H. mv k - 
cr, i-pcc to with few in ,err ion * prevail imr-m 

i y.e “ S&,9 * [0.7 uueniun^ l^r 1H 

^Hrcied. sec ukr Figures 14* 15 ami Table* 

2, 3 In AcWtimncri only .i lew insert tons nl 

a tew seconds t.ikv place, m. welt ii* in 7^|stv- 
:u. mvkFiyga^lrT. L ’mimlirui ,mJ mine Stc.Uii- 
dj-sf'ecicv iriH'tt each pulp lor 3-2 h. Kf4vr- 
tm Indus even for \ h (Flw^OWOft- 196*4*. 
w’hrre.i* wmc fnnptjgaiufgi■ specie* change 
rhrir pulps over 200 times in -■ nipiJ *?- 
t|iienct- A male ot AncJuumm mdku$ would 
kirdlv lv able to .tchicve *uch .i rapid se- 
tjuence ot insert mm Thn specieT Iilo a re¬ 
mark. iHv tongemUdus. winch is ihrce times 
longer iluui tk iu.iLlA kdy jIwj. 
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Kv'flAt is & FtaIIIR, thu volume). Iimr 

TJnn i)l ihr rrnKdu* reqOrreA much precwNm 
,mJ iil.Hi withdrawal of vile thre.iJ-liLe err 
bub i^Jirnc cuuLiijiiifl) ibiy-61.621. Afier- 
vnmK rtw emlului i * completely dii - 
.irmngcJ .mi needs special nv.umenr by rhc 
kuvmd ihc uiJwi pah 1 m u«rJ- h-t m regain The 
original condition ( Fig . 61 IV . 

Total duration of -nil insertions l* rhc 
maAinuil fm>srblt time spent in sperm tr.in^ 
fee. Copulatnm generally involve* mure trv 
tentufM in the TJvndujn-nfpij than in the 
Stottfiii'tfpie {mean t vr. - S1.1 ± 1 vl Irv 
*rt torts fur 11 >ptcie*i h-c a bn Etg. 14 . 1 ^, 
Tab 2 , J), whereas actual time of iruemirau 
tcun is comparatittfdf low (Fitf- 15). Thus, 


male* uf the Tfari<bVnMype chntu.Tr palps 
mart frequently, bat invest lew lime m ac¬ 
tual sperm iraiulcr Entire cupu la bun dam- 
tiop i b nr- attlSldetibly in hath types umd 
averages ± 1 7 ■> min tor specie* "I 
ilic Sr^undii Typi rnd 144 2 *25.i min rut 
11 species <if the l mean ± 

ctA tn thr ThendiiFii-iype „Mrml* sperm 
Emmhr requires only :i tmiim at rhc i nnre 
ciipLiljTuni diiraflinn Ioei average 0.25 : O.C-4 
*.c, tor 1! ipecie_O h whereas in the SutMixhi' 
type Ehcv appear eij camiidu- jv j larger sktaIl' 
lan average D/5 : 0,06 s.e. hit IS specie*). 
The reman imu i'eiiic n used tor Lunrt^hip ui 
r«Mjin]e. Splits lH the TftenJkin-rypc inveM 
a corbiJerabl* pan of' copulitkxi m func- 
ruins . >[lirr fh:m mere sperm irmsifcr. .is 


Fig. 11a-, b Copulation in Thrridkm 
me/anerfjefLrm. ai Insertion ollett palp. 
Forelegs of male in contact with female's 
legs b: Mating plug u*qu*nc#, palpal 
applications without n&ematodochal 
inflation. 


Mg, iZ*-t Copulation and insertion pattern m Theridfart 
teaKQter (a) and l tdrtewpQk <b. cj. Each bar represents 
an insertion, Spent' induction indicated by double arrows. 
Gap before pseudocopulabon indicates duration of 
courtship ? ■ pseudocopulaTitJR Cl 141 = coputetory 
sequences c: insertion of right palp, male punctured 
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Fig. 13a. b Copulation m Weofnura 
btma cutettf a- Male approach Fqt ipMrtmn 
Insertion pf left palp. Nffte abven« of 
leg conWCl- 


fig. 14 Fteiatmnship between number of 
insertion and duration ol copulation m /0 
thtridnd species ve pa rated by copulatory 
type, outlieri excluded Each point 
represents a spec ies 


^Liurnhip in terms uf pseiidywiipLiliTtLin, 
mure guarding, *perm uptaL and ttmiutknn 
of mating pluir. 

In minr thenJiid species ut this study 
K^rrt[iEixdoch» inline nnlv "nee per mser* 
nun (T.ib. 21. During ihr I* mg-Living inser¬ 
tion* ul { iruMiiliiid. .inJ SEimaii h.tt ru.ici 
J^hac mfliitc and Jiitiite rliythniu. silly 

(Gekhawtt 1923* i®K l^25i 
1^41 rhi v rhythmic haem,in diKh.il pml- 
surinnt rii.M stimulate rhe female 1 ard per- 
haps ctirrotpcmd to u ^quencc «rf short tnser- 
ti-iin.-. and repeated withdrawals id ihe palp 
Within rhe germ* Fnr^^iJtfi h.?h Inset- 
iiein types .ire present, lew long-buring inser- 
tintt' with IminQdxItxkil putsatinns in the 
E JiUTsa j^vnfp .usd permanent change id 
palps m the h iinaw^foup ^uch rhythmic 
hwptidiichal movements -ire lest common 
in the Tfcmiinn-rypc. They occur only in 
kei/Li (see deniripEive p.irtl ntJ. in advanced 



enpijhtnrv sequel^ e* in Vi.Wutj twutLk iJdicJ 

(.see Kscifl Ac n 1999). According n« Hi B0t 

|]*A^1 tiumcmiui ihnrr in-eniim* m.iy prn- 
Jucl j sniiilur ‘■umijlt m the femnh sa rhyth¬ 
mic immKiUti dun tig unc insertion. Ab¬ 
sence of tatixmiodtidmJ pulsation* dua nol 
imply tlhit tin movements tuke place, In 

man'll speck* the nrtnle shows regular pump 

mg movements, which appear to achieve 

and maintain maximal h;iem.i Ndihh.il rx- 
p.inmui and which let rhe female passive h 
move, The nukh also pivot lieiJ vi brute their 
uhiornen apai n*r the carapace, thereby in Jo 
caring Hridtifotory scrivtiy. 

Principal CiHirJinaEi AnilyMs (Fiu 
1-III, appendix) The two typs* of cupula- 
Tmrc arc n- 'T deafly separated m tEil- Pnnd- 
r,i! Ctxudiniirc plot* hut mMttiJ show some 
debtee of overlap. Alignment mamly o in 
fluencej by two variables, numkr of inser¬ 
tions anJ Juration « fc f copulation (fig. |h, 
Thus, the three rough clusters represent 
mute or Evas one trroup with few insert unn% of 
short duration (lower miJhnr. mainly 
5ceam^‘typv 1! line cn mp widb lew 
lions L>t lone dun non (upper left, iruinh 
Sawsia-typc) and one gtoupwith iLumerui^ 
insertions and lung copulaiion Juratum (up- 
pel righi-sally ThenJmn-ty^V, Further sul- 
groups given in In Me 2 (ex ^oput^tiem vin 
milting web or presence ml pseudocopulft' 
donl i..innot he recngn(«J in Fig. I-IIE (ap- 
pendts). The ^iL-iitf Jj-Tvpe L:onialm notice- 
.ihl\ more fpeoe+ wirh Ltru’c Kh.lv see and 
henct: prunoLiivEieJ fexual -ire dtiTLi ii^hisrn, 
TlierL 1 .tie nregubrly scattered in Kith 
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Sroawdfrclusters- This mating rype also in- 
c lilies a larger number of ground'dwelling 
species, which appear to be more aggregated 
in the long copulation cluster. 

Special case of one-palped 
spiders: palp-amputation, 
sudden sexual death and 
emasculation 

The unique case of the one-palped spi¬ 
der genera TkEarreni and EthrnodimiJj'cin Was 
recently studied more closely (KWQFLAGH & 
VAN Harten 2COOa h 2001a, KNQFLACH 
2002a, b, KNGFLACfi & BENJAMIN 2G03>. 
Their minutt males amputate one of rheir 
palps a few hours after the penultimate 
moult {see K NORACK & Pfailer, this vol¬ 
ume)* left and right at random. They there- 
Fore are semhemasedated and spend the rest 
of their lives with a single palp only. Any¬ 
way, for copulation two palps arc not neces¬ 
sary since the males die from a sudden sex¬ 
ual death during insertion. It seems thar for 
^eniratia coupling a considerable parr of the 
baemolymph is shifted from the male’s body 
into the palpal organ (Fig. 17, 20b}. Also 
the prosoma of the mule becomes shrivelled, 
apparently owing to contraction of prosoma 
muscles- Copulation involves a single inser¬ 
tion and is assoc rated with cannibalism of 
the dwarf male in most species hitherto 
studied. Jn 'Jlfjtreu amfoEaium the male is 
devoured after a lew minutc-S of insertion 
(Fig. t?, Knoflack & van HaRTEN 2000a}- 
Such postctipirlsuory sexual cannibalism is 
not present in all species. T urgo and 
E’chinudiirrldcun gibf^nusum synchronise 
Sperm transfer and sexual cannibalism by 
emasculation, by breaking off the single 
male palp {Fig. IS, 19; KNGELACH & VAN 
Marten 2001 a n KnofiaCH 2002a, b}. The 
separated gemopod remains attached to the 
epigynum for several hours (4-5 on average, 
up co 10 h) and apparently continues to 
function independcnsly of the male, while 
the female feeds on the palptess, emasculat¬ 
ed male [Fig. IS, 19}. In this way genitalia 
con race is prolonged considerably. The sepa¬ 
rated palp of T. flrgo reveals a peculiar hold- 
fast structure, as the palpal membranes are 
highly modified {KnoflaCH & van Harten 
2001a}. In E. ^bherosum the palp is fassened 
to she epjgyrujm by palpal sclerites only 


Tab. 2: Overview and arrangement of comb-tooted spiders according to copulatory 
elements. Species groups and genera with seme features were subsumed. 1: Sperm 
induction independent of copulation; 2: Duration of sperm induction Jong; 3: Courtship 
via mating web; 4: Copulation by male approach; 5: Sperm induction as pari of 
copuEation; 6: Duration of sperm induction short; 7: Haematcdochae inflate only once 
per insertion, 8: Kaematochae pulsate during insertion. S: Pseudocopulation present; 

10; Number of insertions low *10; 11: Number of insertions high, more than 10; 

12; Mating plug present. Origin of mating plug; ep - epigastric, o = oral, pg - palpal 
secretion, po - entire palp. 
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Tab. 1: Copulation data of 69 species of comb-footed spiders. Mean values ere given when numbers of observation* exceed 1. For 
detailed data see specific part of this study, t: Number of observations; 2; Duration of precopufatory courtship (min); 1: Entire 
copulation duration (min); 4: Time ol actual sperm transfer (min); 5; Number of insertion*; 6: Number of sperm inductions during 
copulation; 7i Number of dipping movements during sperm uptake; 3, Duration of pseudocopulation (min); 9: Duration of 
formation of mating plug (min): 10: Type of mating plug (0) absent, (1) oral- (2) part of palp. (3) entire palp. (4) palpal secretion. (5) 
epigastric; 11: Sexual cannibalism (0) not observed. (1) facultative. {2} obligatory; 12: Source. 
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TMWren argo performs emasculation imme- 
Jiatcly after genitalia contact is achieved* 
Echinoihtidion gbherasum not until a few 
minutes after insert ion. These differences 
may indicate chat emasculation behaviour 
could have evolved convergcntly in the two 
genera. 

In the American Udarren sisypkiutet 
copulation also is accompanied by the death 
of the male (Fig- 20a}- Remarkably the fe^ 
male removes the dead male from the epi£ j 
ynum and casts him away without consum¬ 
ing him. As sexual size dimorphism is much 
larger in T stypJtfktff (Fig. 20a, bh cum 
sumption of rhe dead mate may therefore 
have been lost in this species (Knoflack & 
Benjamin 2003). 

Atcuntling to the time of sperm induc¬ 
tion orte-palped spiders belong to the Srearo- 
da-type. Copulation proceeds via a mating 
thread and female approach in Echinodieu- 
£ion gitabeiresum* Ttdarren urgo and T- cunco- 
(hg, 4), but not in T. sfsyphoidei. In 
the latter species, rhe male directly mounts 
the female's venter without web-spinning 
activities, females arc polyandrous (Fig. 26) 
and males monogynous owing to their sud¬ 
den sexual death and mate consumption. As 


ibe mate can use his single palp only once, 
females have to copulate at bast twice to jgei 
both rcceptacula inseminated 

Copulatory posture and 
genitalia coupling: ipsilateral or 
contralateral insertion 

Copulanory posture: Most Theridiicfse 
show a mating position typical of web-spi- 
ders. The mutest arc directed towards each 
other* assuming an inclined posture, with 
rhe prosoma lower than the abdomen (Fig. 

7c. &■ II, lZ Cl 13, 21, 29, 32, 33, 35, 36, 
38* 40, 43* 4>* 49,50,54. 55.57.59-61* 65* 
72b, 75. 77, 85a. S7. SBd, 90c. 91. 92* 95). 

A parr from genitalia coupling, fun her body 
corn act is often achieved by the forelegs of 
rhe male, which push aside the female's legs. 
In many species* leg contact is maintained 
during rhe entire copulation and appears to 
he an important trigger of copulatory pos¬ 
ture. On rhe other hand* some Theridiidae 
do nor show such continuous leg contact* 
c.g. Neottima firrtiacutam (Fig- 13) In some 
species, contact between the parmers is 
formed by genitalia only, as in Cmsiutinn 
(Fig. 16). Furthermore, species of the genus 
Crusmiim and some Sceatotfe species assume 
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Fig. 15 Overview of copulitiont of 66 
ihendnd specie* Open bari thmv entire 
copulstiari durian, coloured Uar> 
rridSCimaS time ipent rn sperm |r jn>te' hum 
of insertion duration), N umbers indicate 
mean numbery of insertion^ numbed in 
brackets following >peties names indicate 
number of observation*. Entire copulation 
duration vanes considerably m botb types 
In ihe Tfrerrcfom-type ,actual" sperm 
transfer requires only a fraction of the 
entire copulation duration, A considerable 
pan of copulation used for functions 
other than mere sperm transfer, such as 
courtship in terms of pseudocopulalioa 
sperm induction, mdle guarding arnl 
mating plug 


cm unusual posture S* w n after application 
of the* palp ihe female mm* through ISO 1 *, 
hi that the mates fucc the same direction 
during lire entire inurmim. in an iiprijchi 
position, the prusuma he mg brelrer than die 
abdomen. A female rrf Ejnunua mtiEuHpen al- 
k* mrared during insert ton ^Fig. S2bh In 
SicrtftwU kpunirhiht copularorv pnenrre may 
vary cumjdcrabty owing m repeated female 
turro during insert Ion ICwi^er-IUnik* 
1970; >ce also Jenriptiv e pari 1 Vat hint jvv 
lures are lc>* surprising in spec ics with cmr 
■nJurafctt sexual site dimorphism. c.^ in 
TiiiimTi .mvpffc.iLio and Latmdepui, where 
rhr male climbs lYTS rhr venrer nl the female 


from behind, <o that male and female are 
venter to venter, both toeing (tl tile wine di- 
tetlkin (fig ZCk ZAal 

Type erf embolus. Wifhh i 1961 1 dlisjin- 

irmshed two types irf emboli. an intriKlucEiw 
r> emK4m IbuiruhruiuncroMush which i> 
deeply' inserted inin the female copubiiorv 
Akt, .mJ a connecting embolus (An* 
ndiliiDcmhtliLs), which is docked to rhr 
copuUury utilmr without penemuinu dve 
duct Most thendiid species item to intro¬ 
duce iheir embolus,. also Figure 24 Thu 
is abet indicated h the corresponding 
lengths of copulatorv Juct and entMii* and 
by the relatively wide lumen of the female 
duct. In the Tlmtikm miimuium-group rhe 
embolus iipparenily cannot be introduced. 
The ducts ore too narrow tu allow insertion 
and The thnrt efnkdijt .Ikies tint O TiTc^ind 
with ihe lonq, convoluted duct. t%g. in T 
ms tine mm, 1 1 vr a ssumed to K- a due ki ric a '■ - 
tem It is unclear how the sperm third is 
pushed through this long way rn rhe rccep- 
tneulum, 

Ep^ilateral or contralateral insertion? 

Genir.il organs of eniefegyne spiders are 
generally sincily correl.iied, mi ih.u one pi Ip 
(it - only ip one side tif the female genital or- 
gati The prdp tnav he insetted either into 

the same-*hded T ipsilaterahof intn theopp.v 
irre, mnrmlaieral female capofcthirv direr 
IpsiLitiTuI insertinn has I wen considered as 
characteristic tor all eiUelegvne 
(HfLV&KStN 1976; If 1^51 aitd is 
known in most amneoid spidet*. Thu me.ins 
lhat the npht eitibolut enter- ihe nghl ode 
n! i fie epE^num and vice versa. 

However, comb fnnled spiders appear t-* 
be hereriigffieous also in rhi^ respect In 
THendiuri lynutiv arkl relatives contialirenil 
imettiPti w.i> observed iKSiifiALii |99Sh 
in f tneknustictiiifi the emhduv was clearly 
visible through the mtcmscmpe as rhv female 
duct became dirk when rhe embolit* w.u in¬ 
serted. In addition, females uf T tyrtiiru 
were dissected uilet ihe lltst ihwrttlun with 
sperm transfer Their respecttve contralater¬ 
al cnpubtcirv duel filled with sperm 
Thi.t ohviouilv ts mi exception tmoiif 
entdegynes, Thnidum app^renrh' rfiiiTvv this 
feature w ith Hirue Tetiagiidiludde IHu S'AR & 
SbWLEsl 1997L Argftud f*t and 

S ft fgffif fa br^knctati were ckarlv uhserved to 
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Eiwn rlieir pdp> ipyiluterally (v*r a bo he. 

In S Etputtfjaia ip*i lateral insertion was 
vuilimicd h the present* *it\i mating plop. 
Attire insertion of the- i-iejHt palp the nphr 
odr ii| ihe (fpiEvmjm vra* plugged and vice 
vpiw. GkkUAkl'T (1426) also reported tpvi- 
bfiT.d iiuemnn in Sta/jUida cdJttaueU- Hie 
nnc-palpeJ vpjtlen ate even able to twitch, 
and thcrehw to chouse fl certain sde rf the 
leiiLilv lecfhml organ Tidarroi futwbrciA 

4 1 . turd eonembnn] tmert^n m copula- 
non* with virgin females (XulSIAOI 
JOOOaJ. Tlii we females which copulated 
with i Irti-p dpcJ mat t h id their right re 
cept acid urn filled with sperm Mention, 
fthile in right-palpcd maL'-. the left recep- 
T.k mliicn wa* filled. Thu wu riL-i rhe cue 
when a virgin copulated with two right- 
pa 3 pc J evr two Icfi-palpcd males in sutcev- 
ikm. As both female fecepracula contained 
spettti fluid* thr second male rtiuM have In* 
M r rtcd Ipsitacendly Thu nprkmal switch m 

rhe ip^il.iTiTiil and still virgin side of the vul¬ 
va t* apparently made possible eittftffflllf by 
reduction of a foncUunul Jistal haentatu 
Jodi a- Cotnecpientlw its thvw specie* the 
palpal sderirr* do mi rotate tmichi but 
maintain a umihir patitmn mach other as 
m the unexpimJeJ palp. As sdentes arc nut 
forced m j certain direction, palpal inser 
linn appear* to he more flexible 

Mating plugs 

Mating plucrs occur in many insects and 
imcknitL fEUEKHAKD 19S5) anJ nbo iti 
many NpideE forikilta (StiHM et ah 19%) 
About JO % of rhe ccwntHiViinsl spider- in- 

ve^ripnred m This irndy show a plug. Waring 
plugs mav he of different ongms. 

In Sirotiidii man^ufoid the plug secretion 
comes from she mi mthparts Jr i* transferred 
in the palps by palpal chewing ind finally to 
the L'pig> r muii i BlWDN 1956, wc also de- 
icnptive jmU Fle 93 l 94). 

In TVrilbn wtern and relative* the 
mating plugurigtnare* from aecrttfijms of the 


Fig. 17. Pmt-copulfltory mate coniumpnon 
in Ifov one-pulped s£ndet Tt^fn*n 
tuneoiattim, Right palp of male still 
inflated owing to irreversible deformation 
of the pt E^somd try contacted musculi 
literates. 



Fig lfia. b Croftt/kfra 
seaprip*;, capoteHon Male 
and famal* f^c-p the same 
direction, their genitana being 
the only contact jeone 


male and lemale genital tract and is a noult 
of male and female mreractum. The male 
iccretkm responsible for hardening rhe Jz- 
nm!r p ’ secrerinn droflei h rmnderred ium 
the genital tract to ihe pj|p^ viu rhe final 
^penn web 41 und to the epigyne liy nutfier- 
ous palpal application* during .J kmg-la>lmg 

^nguencc tKNOtlACH see Fig. Be* 9, 
1 IK 2lh The finkl finally hardens and ap- 
peart in prevent ;i further copulation iFfo. 
22) Without male secTesion the maiitig 
plitg tanoor be formed. 'CtTien the last sperm 
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Fig. l&a-d Mating m Warren argo *: Courtship fo insertion. palp 

upegymjm tormc<T«on forming the only contact zone between the 
Pii*r. Female starts U> turn ground. C. lotion after t half a 

minute fndlo palp becomes torn off (arrow) between Tibia and tar 
iuv and remains tightly fued to epigynum for 4 h on xTvtvage. $yn- 
chronoitily female sucks out palp less male d Late phase, mate 
body shrunken and almost completely sucked out, baemaiodocbae 
it ill voluminous. The separated go nopod is assumed to continue 
with spoon transfer independently of The male body Wore 

haemaTOdochal horns In c, d 




wyh with the pluy JiupEct win J |ic- 
Inre aKurption. rnalo nonethelc^ pet 
hnniuJ art imaginary mducuun tmJ miUiny 

pluis sequence itiusiL I lOwevct, the sec re¬ 
turn JiupleE m the rpigyne did ttu| harden 
-n the end nl rbis Nfr|iit*j>ce and fhr fluid v..i- 
reftWirhcd by rise female* tIi.h <he cpigy- 
ntmi remained unplugged 

Another jxisihitity lur formation me j 

mating c nines hum the male palp. Evi 

dent I y, this occurs in Aigyrodef 
and SEliiEihIiJ faimntiarn The secretion i* as¬ 
sumed to come tViicii a palpal ^SnriJ . 1 * tit 
Ammirobii 1 (Anwurotiild.^ see SUHM cr a| 
ArpTiidr'is 7rJei perform* an urs- 
u&iufl mode o i mini mi plu^ production. In- 
rerein n^U’. towards I hi end of mpuhrlcn 
the male -il lively snlkito the haenutoJtv- 
due in the unlocked pa!p„ winch pre.-urik- 
ahlv tauso l he inaling plug Accretion ro he 


discharged (Fit; 67-71. %ee descriptive 
pttth The conspicuous secret um i* then 
tramlerred ro thetpigynum by dwfi palpal 
appllcaimriv In tauUjdLi hfpuiirfcim the in.rr- 
mt: pi lie apparently is pnclLiced dunne ihr 
wund phase nf the long inserricifi it 2 h, 
descriprhvi! pan). After Jrwnmn »i 
whidsKt ciimjMcr mass tills fhr copulaMty 
ontice Huh), It cannot he excluded that 
in S bfumcfulu a female product aim turns* 
part of the seefetfen irum 

The malts h 1 siFfne spider species resitu 
l.irlv [use ihe Jural part of the embolus Jur- 
irur copula mm (WiHHlf 1%7) These party 
may aho aer ,o mating plug. In rhi.- widow 
spider*, Lanudeeiui, rhe np ol ih^ t?mk>lu* 
Kre.iL* oh' hi .i Jdind breaking pinna IFm_ 
24b) npon withdrawal vi the palp and re- 
mum* in the leiiisllc tecepEaculum. theieH' 
plugging the entrance ti^ the receptuculmm 
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fFig Z4k Dmi 1902: Wmnz mh 
Ksc+lmm & van K\ktfn 2001b: {ten t v 
|V*a K & UMVEiN ZO 0 ZI St.iLlu -1 LIIIL^ the 
cut life cmMiis lifc.ib -ult .inti HucLs the 
vopuliitury duct in its full length (Fifc 2 +t-I 
III ^fHdtnWrtun jIsu a small 

piece i>l ilit- «{iily>!m tip is li*f uj.snk tnser 
tnin il iL- ami irurv be left m the re 
teptatulum lA&\ui$& Baez IWJ; Lxhh 
«Sk L - lAb 1^4), i'ljt .ipptiLt^ ni have hm 
p|iif tuticnim In Echin iiflk- 1 uiinn i* urn 

.md TkiiTTTen even fht enure mule palp 
it tom i -it and iipporenily *£f¥« as a marine 
plu£ for a while (Fig. I8 + 19; KNufiAi;H 
VAN hUfrliN 2001-I, Km ’FI .^H 2002,1, hh 
The male nf Tn&twn tiivjf^ider die*- with 


enpulminn and remains pavuvely coupled m 
the femtile lar 2 A h on averse (Fir. 2 CHd), 
until he i * feiuovcd h\ hei ( Knoflagh & 

Rem|am 1N 200\) Instead ni u M*f\ir.ik-d male 
palp, rhe enrirr mate hndy may serve z* a 
i < nip-miTv manner pluv - 

A inofinc pluji Joes not necessarily in<- 
pcJe a [uriiuT kOpolarinn lW if may be iv- 
moved bv t *vo ?nJ male. In m.mv ■:ast■ thev 
nee Mid in he noi riAfsEjm ciuuj^h [opievtm 

•r further invertu>n IFw.kfhku IIWs) 

In TfkTuiciji tjJrLuii'i^jfi plugged fetiub were 
able in cupuktc y^nim ( KnORACH 1997 ), 
A ho ciij^Tcuii's .md SrtJfcsii hrfitie L 

aim wav oKcrveJ rn remain (va drwripme 
part). Thu*. the m.i.tm« pltiu wh> JiVkJucd 


Fig. t9a r b: Copulation m the one pal^d spider 
fed^ofherrdron gibb^ran/m a: During mtenmn both 
pan tie's are com pit rely mol ion law. The maleX sudden texuil 
death is indicated by his cantractad lr>q L , b: Emasculation 
completed attar J min on average Female sucks out paipless 
mala while genital contact <i maintained by the separated 
gonofwd 


* 



Hg< 20a. b Copuinihpn in Tretewo ihyphokiey *; Aboug J 
min from the onsii of insertion the malt s Ecg& become 
contracted, which indicates his death. H* remains passively 
coupled to ihe female for more than 2 hrs, while she is 
cataleptic b [>p*d male removed from the cpigynum without 
being consumed by female Note inhaled male palp and si^e 
of female * tibia IV for comparison 
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fig. ii.i-d Formation of mating [jluij m ttierirfion pefrrftrum I he mating plug n turned to bo a combination pi male and female 
secretions. Apparently. ihe main parr of the droplet is produced by the female The male secretion produced m the genitui tr^o i> 
responsibly for hardening the droplet it Is t ran jf erred to the palps via the Jest sperm web and to the epigynum by palpal application*. 

Palpal applications differ from rhe preceding copulatcry seguenres by gradually diminishing haemiiiofh&i spelling and by *hgrt 
duration At she beginning, potpal sc ler*Tes *dfl foetnme twisted with minimal inflation, the sickle-shaped tegular apophys^ glides into 
the epigastric furrow (arrow, a), other sclerkes into epigynal groove These movements perhaps stimulate the female to produtu her 
secretion. A few minutes later the male pafps alternately touch The epigynai groove without being rotated (b) rhe actual formation of 
the mating plug begins in the epigyne a transparent, viscous droplet appears And enlarges steadily, into which the conductor n. 
continuously immersed fc). Late phase of transfer of the mating plug serreTiqn, the fluid projects from the epigyrie fd) Finally, the 

droplet harden and becomes a solid, brownish plug. 


bv rhe male. to rhe TTurkltm surmns-^raup 
the ttiu [ini’ pEu±: appear* to be peimumml. 
Tlie wiJhntTit>> Eii pair dec reaves lifter cupu- 

lafinii. I‘ur m severnl .1 female uf I m- 
and reb rives weepies) .1 mnhrr copula- 
nun .irTi'mpc. Mevonhelc-^. mite* wvre nor 
Me in Sink the it palp? to the sejlcd trpi|(yrie 
imd ‘(upped imeniuh attempts -iter - \\k 
time iK.sofaAUf I'-NS) The pluc nf Ui- 
appears t* . hr (vrin.ineni as well. jr 
nm impede a Eunhur cupula [[on, hut 
make? accesr to the fdmik receptacle dilh- 
cull Jti L ™«cnsis ihc craktlu* up i& cun* 
?ideiev! to \x* nn elective himef. 1 - a wxnhd 
male is prevented from rr.ii hint? the te-rp 

racLiliim (BefendonCK Si Gkfvfs 20021 


For L tastttri such plnp funermn is .ihscni 
{Ash? u h \ 2002 J Apart fwm pa¬ 

ternity j>vuritn-kC mating ptug^ pmkthly nun 
pfcv ctit backlW' jnd ki*s of *peim . >r 
counteract desiccation nf ipetm 
I IWJ, Hi RfcK Sl.'HW ct .cl 1W}. 

Mating systems 

Comb-tt sired spiders cxhihir different 
inutunc iv.vtem? according t > the number <>t 
mating partners Male* ul many thendjid 
specie 4te a^umed t-.-he polvicvncnu, which 
generally is rhe u idtspr^id ouIlvutic among 
arumals (Th-.iBNHJU & Au^k IV*H 
KrverrhcleUi the number nl evpiilaunm 
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may h rather J unite J in r bunds id male*. 
Tluv appear to be shimdived m many 
specks F but nred time for searching and 
guarding a penult mate female, and for ,ieith 
.d i-npnlflTion, which often ls Time-cnruurri- 
miir In addition, the period of female recep¬ 
tivity may foe quite short a* welt. In imd-Eu 
rope, nn.rst TherjJitdoe mature mure ur 3ess 
synchrttniaidy within ,1 few wee L< in spring 
and early mmmer Ttic chance for further 
itiannu oppoTluniiic* therefore depend* 
highly on the ipatial distribution of females. 
In some habitats* c $ ui n&m debris, they 
.ipparemly are more aggregated. On 
favcHinibk stfco 3-5 fentalet live under one 
■ai>ne, as observed for Thendinpn perroeum, I 
ttfugmi nr Ru£whi*lt* taflacocu. 

Sexual election may act in the form of 
inttfficxuaf competition through mti wide- 
qteaj behavioural traits, mate guarding 
(male'male combat) and production of a 
mactnti plug i reduce Km of n i ruk rcccpnvi- 
tv) (Thoamiiu & Alcoa: \%\ Elga* 
I9^t)) Mate guarding can he avsumni for 
numerous rherldikk In The field males am 
liKind ,is*^c i;ired with penu.tr unaie female- 
which arc jus! approiKhinn their last moult, 
Met a shun courtship they rest immobile 
hmiJe ihe female, MTmg her tnamnirlnn 
.usd perhaps fending i «lf hvak Enlarged 
male chcliccTTie, m present tn Enopk'^rwlta. 
Hu^adtudes. some Stemda specks and abo tn 
the TTicrklwn wfem^group, probably tellect 
morphological adapcitiorti for mak-mak 
<: mflicr At least tn Enr^ib^Pdlka nueTOchE' 
b and Tfsendm pfctiun severe lights were 
i taerv^d (big, 25), which ended in male in¬ 
jury .tnd once even in cnmumptinn of rhr 


rival. Species wirhour -uch mnrphnlogical 
pEvtcqumlo aIri- show rruik-mak conflict*, 
a* known for Achct tfcjntti mu Levi, Luwn 
& RiftfUSSON 19§.V Hemurliiihly, in th is km 
rial fpecfoi forced cnpiflaTUms take place- A 
contidrribk percentage .'I defenceless fe- 
mutts engaged in moulting were milted 

04 l ?K«* Lupin i 9m 

A moling pi up, which seals the epigy- 
num, can help to mimnu-<r compel itkWL The 
teluiivc frequency and different modes at 
formation of a mating plug Isct above) indi¬ 
cate a ■strong force tuqjtt lode competitors. In 
the Tfimdim liiTkmvgmup both forms of in- 
trasexutil competition jippgfcndy occur. 
Repetition of oifulahon may be another 
way rci increase reproductive success, as 
shown by the high number of cnpulaturv se¬ 
quences in some Thitfetfoft'Sptick*. A he r 
each copulpition pulp* are recharged with 
sperm. By i his m en ns integration of 
induction may have evolved, In rhe extreme 
long u fpiilattom ■ >i TJiomIj ,m *p, of the T 
incLmuram-group (.$cedb<nptive pfitEt). with 
hour*, nt p.iiiM^t inntr ^trarding and repeated 
copuljnnns inri-rtnck Thefehv. the female is 
kept ;iw;iv i'lom hinher male- fora lime time, 
tn rhis species an ewciitiiiJ pTCTequivile lor 
direct ^perm comped cion b given, since 
there i± n, . m.itmg plug and frmalcs tn-ite 
mure than once Sunt 1 specie* 'haw raiheF 
undcrmi eupulAtcuv k^ioicd, tiHtalh w i d i 
tu*' jjwmotu j'er vcquence (see copiiLinirv 
parrrm) En she Thcrklum cop- 

uLiTirm brcfnnt^ mure differentiated jnd 
LH.jpuLitoty sequence* fulfill different func- 
tkrns- suth liv pscuJocdputiUun, ‘•pcmi 
trarv-tei and h.icnutthm ol mating plug 


Fiq. 22a, b Fpiffynum of Theridinn vanani. 
k: Virgin and unplugge-d female 
copul alary orificai visible, b CapulAied and 
pluqqt'd female. The mating pluq 
completely fills the epjgyna! groove. Scale 
lines: 0.2 mm, Pholos: K. Pi a am. 
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Fig. 23 a, b Copulation in Lairodacim dahlt. a: male on <emale 
venter shortly before insertion, nibbling at the epigynji atrium 
with hn moathparts. b- Wale cleaning hit legv and palps 
copulation. Palpi become diiarranged upon withdrawal, as the 
embolus hpi break off and are left m the female reccrptusulj. 



fc_ L -JL-J 


Fnr temula the number irf more* is little 
kruiwn. Females ■’if nhe genu* Lout hLviu\ .tic 
pnh'ArklruLi*. After uupuliMon fht nuilr 
leave* the iipkvil pan nf hi*, cttiMu* m thk, 
lenmlt uipulutory duct upim withdmK.il ni 
the p.ilp. thereby plten blocking the cn 
rwr ro iht- reecp^idc (Rm*f)ONO: & 
G(l£VF.s 20021, The number iff broken male 
cuiMm tip* Mill rf it l he k-m,iV duel tiia\ ie- 
flect the .ippmxiwie mimhci ■ -a inuk-v A 
kittnle nl L ^nmcfricwf pfuhihjy hud tnpm 
LiteJ lle IIfef-HAi three times, owing ro five cm- 
Mur EipA- being found in her vuhj (MULLIH 
1W51 AMut & B\u (l%7i found 
.imnng iWLamd^ctuT females 24 with J-h 
c mh iJ at i ap v, I n the six: Lit -.ptv 1 l> An' hiniT- 
utilvj U’liii from Pjpmi New C minea mouhinj; 
fcraulia uctfc mated by lour malra in buwc*- 

vii hi tL upin ) 9 #tr) Afoi female* id one 

palpal Riders Jefinic?Lt mak *tk p er,il runes 



hinee pne mile capi tauemmoh: only one n- 
ccptocuium owniff in hi- sudden sexual 
death* vcc above £KSOFIACH VAN 

Marten 2COTd. 2001 j. h Kn%'FLA*. rll & 
8*njamis 20031, 

Neither d-i^u.il prciupiphinfy lemnir 
choice nut l r^pEK. female choice have hub- 

Fig 24a. b Vulva of (a) tat/o-dertus nnivuiv&tus. 
and £b) L dahlt a: Entire emhoius Is torn oh 
and complate-ly fills fa mala ropulacory duet b. 
Broken embolus tips remain deeply inserted in 
the entrant# of topulatory durrs mro am#rtor 
lobe of the reteptacuh As the vulva contains 
three embolus tips (arrows) the female must 
have mated at least twice. CD =. topulatory 
duct; £ = embolui; R - reteptaculum Modified 
after KhoiiACw ft v«* Haeun {2001b). 
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Fig. 25a r h: Male-mats combat for accw to female in Thefidian 
pictum, Female legs, in the upper left foreground. 



riio hern rhe subject of .1 study in comb- 
footed npulcn. Fksrh farms art' Inmescual ac- 
lection can be wumcd if mEluente the 
fitKes* .11 id oui untie of coptiliitioti in comb 
Nvffctl ^ptdefr. Occurrence of male copula* 
lory cfiiinihip provldr* evidence rrf cryptic 
Il-hi.lIl 1 choice (EMKHaRD 1996). In. thereJ l- 
wJh r abdominal vibration* dutmi? timrtkti 
1 vtnJtil.il n m}, leg movements pumping 
m.womrnr* nf rhe body, and perhaps even 
uutnmn uneinpn and harEiLHh^Jivch.'il pul¬ 
sation* m:n lie interpreted m uipuklory 
viiumhip unJ thut indicate cryptic fvmule 
ihuKv. Sn 1 ho, rrspeer also pseudcKOpul*- 
non in Therdiim may be of relevance as well 
m- giMulOltifl cupuhilum in (nre 

foilowirts: paragraph). Vibratory • il'iJ e act l ie 
ognah via a marrni! thread mat <*rve a* pir- 
oipufornry aueumenr criteria if female* , r 
l he Smso(h^\^K. Female?* of the Thendirm- 
iype seem rather passive during raitrahip 
,md coptiihricifv They appaftnily copulate 
with the male which suceeMhiUy JctundeJ 
her. Further information maybe prove Jed k 
KhIv umlacl during copyluthMi Apart Imin 
geniralfii coupling in many t bend i ids the 
main body contact is achieved hv fnrdep of 
the male (Fir. 7e* k 1J r 12c, 21.28a, } \ f 
SO, 54.61/72, 75, 77, 91*95 etcLq*om 

1 iL t nmienmes p maintained during llie en¬ 
ure LopulaiiLin. This leu comae r k-rwccti 
male and female apparently is very impor¬ 
tant* as usiiiroI ol topuLitiun >cciw to he m 
dependent of pifpru'teceptivc feedback 
irom the palp* iRffVNt.R 19671. M,.iEi> .tf thr 
IjnvphfcsJ -pidei Ijnyphm mjn<7iiLrrt»i 
(Clehck 1757) were .utificullv induced to 

JutitHTliic thru palp* dftJ tlu-Ji allowed fo 


etipulate. kurwirkTanduriR, they duplaycd 
complete copulation with its typical ph.Lie>. 
pHTudfCtipiilftiiuft, *pcrm web cotih me non 
and ccgniUtory sequence*,, .ill with utiugi- 
mfy mnvemenEv Female* were willing to 
yenpuiare"' tor up in 7 h r .ilrhnugh there war 
mi palp-vpLRvne contact {RjOVKER 1967). In 
tlKfidiid specie* with ii pcttmineru itmting 
plug, fib In the T iiUMiR-sroup, f/m.ile 
choice muy k: eshihiti-d hy iniettupnon ol 
copulation. Our nf c. hO paulnij* of ihe 
TfuTub'yli tOTUin.i-pruup. two lunutet. ol T. 
tutfun^ preyed on their mates before rhe 
mjung plugs wa* pnvlueed {Rjg. 27). Tredi*- 
po-ilum Icjr female afjKrwsivmr^ is rather 
ean.ihk Fctttalei of ihe Theridkn^typc usu- 
ullv do no! show slgm ol acgreMicTfieii 
However, Ln uimc spreie> female behaviour 


Fig. J6 Polyandry in Tidarren sfeypfmitiftt 
Approach of second male, which Is ihe 
sucrettkve male 
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Fig. 21. Sexual tan ni ha I ism in Tlwidion ofteni vhiinge*. ifter ^ * p-1 1 .it ti -n . Female > »r 

vdnam, One ih.t? rare observations, Aduearmwii, .Su'juula* Unndscluf and Etui 

when a ferrale cannibalised her male 

dutmg copulation pkwaiha frequently tty to attack thdrirara 

when copulation is completed, even though 
i be male cuntinuon with courtship. 


uf ptey as nuptial iratr :*» in 
f^iwBum mimWti it't v I 757) iiVatiri.Jus 
See hRa>TiJWF I9i6h MetdXlna trtfmeroaru 
(DJffio: 17571 (Teirjeniiihidste: see CjEr- 
l irVRlTT 19271 etc- is mu known in comb- 
looted spiders lnueud, ihc male of Aiffrodiri 
iHijnitii v . rffc-r- u secretion It. km d-mJ-. ■ it hi- 
clvpral project Inn (Fig. Ml. which sv eagerly 
Touched by rhe female S see also descriptive 
parti Tfro guaatortal companem apparent- 
ly enables appropriate onefitatioti of the 
pannen. When ipiuptng ihe mule tly peal ■ -t 
iran [he female assumes the cnpul'iroiy V** 
lure {h%. As Art extreme t^rni of a 

nupml 0ft malri --3 the one-palped vpdri* 
Ttljnen itfid &UnL>EhmLkrm regularly vieti- 
lice ThemHihf- ind are consumed by their 
mates (see above)* >exua| ccuimkJism lakes 
pbee either after copub [ion, e^- in Tifotren 
or even during copulation. In T 
and EchirvilfuTidifiri pfabemiiiin 
cannibalism rind ‘■perm transfer are ivnehni- 
msed h emauuliuson. In then- species sexu¬ 
al connihajism appears tu K- j by-product of 
the males' Midden sexual death. Tlcturfm 
rijvpfcoides females do rust consume their 
mare-: l kv -n.At i1& Be*jami s 2001) In the 
Australian niJ-hack spider, LxnTi^aiif rLi-c 


sdfr Thcwll 1370, *ucfr nuptial sacrifice u 
bruit,stive I992 t ASMfMlg 19961 

**ume multi shift rh-ctr body during inwmnn 
n tlu: iw hue hpans • l [Ire krcukv and achieve 
longer copulation by tafmg reimimdi. 
whiii.L- i si her CL-n^pr: itici esvapi and avoid 
ctmsumptum. Munneynv ‘^cup lacntiaiive- 
U in Litfn*Lxtu± k lE ihc mate is ccmaumtxl uf- 
Ter the fir^i copulation In addition, the 
breaking of the disr.il end , <r ihr emh)lu> uns 
con.udereJ to render a LuTtidectiii male un¬ 
able to remate (Aballs 6c BaEZ 1961, 

& Rijcipti 1962), ice ittp Fig¬ 
ure J4b >ui. K Irmctkmal vtcnlity was pmvevl 
for I kuaefri; males remaled, bur wJthnUE 
k-mli-aimn siurcw (AMtRAl'f 6t RanIa 
2CC2 NcvcTthelcsi, male? > d the American 
L inoc£rms were observed m rettiaie and ier- 
nlise riirrher females (Hflffict tk S^bn 
19B>). In L TEniudranii a niceessfhl hinher 
male copulation tan be dehnitely excluded, 
since [he etui re emlxslus ri turn < slt uirJ Eeh 
m the female genital organ L Fijj 2H,s, 
KMOFLuiK & van HAfm* 2001 b). 

Mnm^yny h oHigatutY in the one* 
pulped (spiders ns a result of the nmW luJ 
Jen ceKuul death. Their lives are rtsmered 
in one female, while female'' ,ire polyun- 
Innn As the male can use hiv single palp 
iinly once, femaliis have to copul me at least 
twice to cut Ksih recepracub ruinated 
(Fik T 261 As a result. >ex roles are reversed 
tn thcM? species. Potential fepiodhati ve ^ 
cess appeal* in he higher in female* rh;m fn 
rvulem implicating .h. i x role n-wncil and .lIs-. 
male choice iratn# ti> hi> high investment. 
Thi* sex role reversal is ah« mdicticcd by ihe 
11r11i 1 1uiI■» t.', i Mi .■! km ikr* -i couitvhif 

In many *pclic<, female^ apparently conn 
!-'i males Males are assumed io prefer well 
notirbhed lemale> Ihe mates high invest'- 
mrnt !^b>uld prnmtsr i-ptimnl temlis,iti^n 
succc-> Hi- Kxiy l- used dirtvrlv inf pi. ^Inc- 
[bo uf offspring Females appeal tu henelit 
from multiple cnpulation* m various w.iy. 
Ap:in from an addmonal meal, gdnetic Ji- 
u'Mfy nl the ofTspnng becarrvta increased. 
Thus may be ot special relcvimce. when the 
pT-ogeny live close rather. 
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Fig, 28i-c Different stage* of copulation in Chtysso camtorMgei a 
CopuJatory posture and insertion. b, c: Sperm Induction- Arrow 
points to sperm droplet, which is aln?a«% largely absorbed 


Descriptive part 

Tfierid/on-type 

1 Chryssa Cambridge! (Petruukevucm 

1911) (Fig 20-30) 

Material. Mciiko■ Chiapa- -u.m. Tipadmlji, 
HuAjin ItafH, e Q, 6^L11EU^PI ■ h: Brv 

HMP- 41*1 J A, l r4Ki I A-HM £IK\S Ofhpting «>* 
reared tii miulrlvW m oipmHti- in lmuim.l> 

Mating hehtiviimir of C wmbridfen was 
observed from seven piln, Sperm induction 
k p.sn nfcopiaLirion. Males con*rruaed run 
nr Three weh% the first after rhe first 
mpulaifiiy sequence and the U*f either he- 
fart or after the last sequence. Copulation 
consuied of three coptiLuton’ Frequence*, 
cadi with tun urn-mum. It u auumirJ iWai 
there n no psetKlocopdiUTOfL According to 

iIunniiuEiot insertion,, sperm transfer uppeuft 

to start with the first copubtocy sequence 
During the last sequence a nut mg plug was 
poklueed, whkh J *ak rhr ririy-epigyn.il ntxp 
um and periapt prevent* i female from fe- 
macing- 

Courtship behaviour During prec, ipu'Li 
fury courtship there were nu-ohvinm distant 
courtship movement* of the male. The male 
either remained mmionbss nr Lmmeduirelv 


approached the female and mitiuied data 
uoEitbKi by pu! paling the lemale lefts and 
body with turtles and palps, hi response the 
female palpated, as well and adopted the in¬ 
clined cupuhiorv posture Si me males 
poshed their pulps several rime* rowank the 
eplgyrml region. Precflpuhrdfy courtship 
lasted onlv -iKtur I mtnnn average (rmi,v * 
0.1-kO* n * 7). Affer sperm induct inn am! 
during the interval before riie neKf enpubfo- 
ry sequence four imlfe* were observed to ts- 
£ii1 l.trc their body, wilh their foreleg bent 
vidt^wardf, Twu male* iwrayed ihcir bcaly up 
and down very often and intensively, Copy- 
lutury pmEure as rvpiail "S uthel TfiernfiNu 
species ffpg. ZSL 2^), During imertioti one 
wa le was observ ed iTtote dose Is Afier some 
body pukjtn mv he muted hk fhrelcp op and 
down and then became marnmlcs* again 

Sperm induction (Fm 2tfh, c) Spinning 
lit rhr web with induction mot a hour 
l.O mm nr> avenge (range ■ 2.S-l.ft K n - 
r). 1.0 miti I -f which was used \^r cttiwruc- 
tnrn of the *petm web, Spinning of the ini- 
ri.il UingimJtnal threads (up to 1 cm] was 
pamcularlv tune- and space lorumrning. 
Hie male ahmrheJ the sperm droplet with¬ 
in 2,1 mm tin average and by u- many ay 6> 
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Fig. Different 

stages of copulation 
in Oitysso 

Insertion fit left (*) 
and right palp (hS 
WiihdrAwsi of palp 
in spite of 
hjematodochftl 
swelling fa, arrow) 


dipping movement* utt merajp: (nin^c * 
Number i'rf palpal dip> con 
«imly high m all moles of ihis -pcvit> 
Three unites had .drraJv '.pun the hra Age 
layer nl the «-pcrm vicb and I hen tl Lined 
once iiKam with ctmitrvciiun ul the spertn 
weh Two h tf the m had K-tn dishirhrd by the 
female They more frequently rubbed ihetr 
hindleg ijj'amst their cpi^tni^ region and 
sptnnetet> r thereby apparently Jean lire 


W 


Cl 


50 


02 


40 


t hew body parts I hew nu>vetfieri l v w ere a I - 
present in ihr other males, Some mates 
(n ■ 4) were observed to perform a third 
Chrysxc cmmbnitgmt sperm inducturn aim the ftnat supulutorv 

sequence Another male did not charjit his 
pulps apin within .4 perU^I of 2 h 


20 

10 

0 



ca 


2C 


40 


w 




Entire LtipulaUnn Jural ion avenjieJ M 
min L range = G5-320 P n = 7 1 Tula! number 
imettionK 6 Toud insert iun rime T5 min 
mm average (ram# = *.■?-+7. n = 7). 

Copulainry p j c 1 im 4 Hi l 1 , b i E. 11 1 1 
palp was inserted once per lopuIjihFry m 1 - 
qutnue. In the hot two sequence* niwrTium 
lasted 4 1 4 - on nefflpe (ranee J iJ-PN fi 
* 2 Vi. Thesr rn.terriiim upp.irenrlv reflect 
acru.il spi-mi tranif-er Withdrawal oil the 
palp *imetimt> prmceded swiftly, despite 
inflated hueniutodi^W (Tilt 2^) Uln- 
mate haematodkicha) collapse then tmk 
plate 1 ifi rhe tfer palp. Thi 1 11 r-.r rwn se¬ 
quences im>lk akiut 2-1 min. In cSi.. Iu*i w- 


Fig, 30 a. b Copulation and inwrU 0 n 
pattern m Cbrysso cambndger. E«h bar 
represents an insertion, bperm induction 
indicated by double arrows, Gap before 
pseudocopuSation indicates courtship. Cl -3 
= copulatory sequences. 
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quence iriHTtmh tabled only 7-7 s on aver- 
jgr [range * ii ■■ 10). the enilfr 

sequence Iwh about 0-KI nun Apparent¬ 
ly. w mating phig n tnutrftrnsl bv The two 
shun-.time ittfeftkms It b uncertain 
whether The male plug Hccerkm raighwtti 
from t he malt palp nr genital Tract. RcarLirL- 
aHy, mien'll* the lift two ttpb* 

lory sequence^ were much limper than time 
between the fint twd fttpeilCd (tneiin - 1 4 
tuno. range = 1.6-3,6*n = 7h*ee Figure VC 
Die interval between fliSt and >ecorwl se¬ 
quence lasted 21 1 min m average (range M 
MaJ-323; n"7h the interval between <*■ 
Kind mJ Lcm sequence Luted 50.3 on aver¬ 
se (range * 3H-7I min, n ~ 7}, After she 
third sperm induction which sometimes fol 
low ed the tuuil imertiura, no furihef inter¬ 
act km L if the partner* were observed far 

1-1 h 

Oihtr nh^rvaiionv (>ie female widely 
opened her thclicerae \m\ before each, in- 
H. fc niLin One female started j prey allacV on 
the male during yperm induction (not mc- 
attsful) and again shortly ulscr ojpuhiioft. 
Hiree mated females were allowed to copio 
l.ir t again. No further copubrion laccural 
In rwo pairing* rhr female attuned the cop- 
damn posture ami rhe mule tried to insert 
hi* palp 20 and H times tW I and ^ mm. 
hut without Kuc&SL One task IcIe she web 
.Lgarn after I mm. the os her remained ilio- 
thmkss for half an hour In n thud pairing 
no mrer4ctiLTn*f«urred during I h. 

2 Ketpa kijabei [Bebland 1920) nov 
comh. (fig Bla) 

TTu’riihm Jujuiki BfM.-VNri 1^*0. 15 V (iip 

Ifll-i-fiV &q , type locality Ki^k. Kerryi 
Maivrijl Cape Verde Maruk S.muw;i\ 5*i 
Jotg* ISEflVN 2JE37W. 400 m. 

H U \^-W.\ J$C!0> kut. A. Van HAffEJi. 

Taxonomy; This Atman reproentatnc 
uniimhigiiuiish is a member of the farmer 
rhtfn.tom rint'rum-gf.njp, which wni reCL-nrlv 
*rp^T 3 ted from Tfiendum .s* a new qbuik 
iV’- 2001). Therefore, T Jujiski has to 

he transferred ro Keijul Die type nutlenul ut 
K k was eMMincJ (Muf&nn JhistOirc 
naturctle Parti). This species ha* wA been 
recorded agiin vine* lit firsi de^nprlnn, bur 
n pTejwni m cerrm toll action* fmm Yemen 
inJ rhe Cape Vertle Islands (leg, A. VAN 

HartekK 





OuratJon of Copula^on |mlr») 


Mating behiivtoLir ^ observed trons 
nne pair only, (^-uitsfnj* aid coputatkm is 
vct^ 1 simliar to K rntUt With rhe fifesenr 
numk-r o( nbscr. irifm* ir is hud to hnd a 
Jifftfenfr. Sperm indncTitm p ai n irt' chjhp 
lnrinn. Dh- male am^rnHiteJ five -penn 
w-ek, copubtuan ikiaihibld uf live etipu- 
Liiuify sequence^, c.ich w r ith rwo iriM:rtk>m 
[Fig. VI a ). L\mng imertioo hacAatododiac 
pulsated rhythiukally 

L'ourE^hip hrhi^our; During distant 
courtship rh L - male m-tJc iscne waUnhoiim 
ami Ereipicntlv puU.neJ ho abdomen before 
the fiI nr eopularoTV sequence and during in* 


Fi^. 31 k: Copulat i an And imertinn 
pAnorn in Krijfa klj$b&i (a) and onrr.i (b, 
r), Each bar represent^ an m«mon Sp^rm 
induction indicated by double arrows -Gap 
before pseudocopuiation indicate? 
courtihip. C T-& = copuldl^ry n?quenqeii 
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Fig, Different nage* of copulation 

in Kcr jta line fa- a: Copulalory peniure b: 
Sperm induct ion. dngw pofnb lu Sperm 
dioplet c d Insertion of Tuft iidlp. 


rervak In, hirer Intervals h*ly iwi-dl-inurm 
also occurred Pret^'fubtory courtship tasE- 

ed only riUiut ] min. 7he fcimiFc iiriiiiiii'J 
hrr imlihcd enpuJiUoty pn^rurr uk« dun tit: 
intemiptftm* fur uperm uptake 1 up in the end 
of the Sort irucffkifi, 

% 5 peftn induction Sp inn inis ol ihe spent i 
weh with inJiKTion look about 115 min m 
average ( rjnj;t: * 0.5-0.6, n * 5.), of which 
D. I eii eh was us-eJ kr inmtrutimn iH ihc 
Ssptm wth TTie male absorbed the spomi 
lI r. pin w 11 hin 0 4 min un i by ak->iir I -hhp■ 
pin# mnvemcnis(nop ■ tO- 16 , n ■ A). 


tory ^equcnce-i lasted about 1.6 mm on av- 
crane Snmqc * I 1-2-0. n = 5), IXannn (he 
U-tf sequence lhe partner, at liitf remained 
in enpuhmrv ponurt fur 1 mm urfrhnur br¬ 
iny iimmed, bur with rht- male palp imkh- 
iriLT the epigyttmti several lime* Then m?<i- 
imm twit place. Intervals between two cup- 
ulatury sequence* farted about 5 min on ov- 
crjqc (r.imic ■ 2.0-7.5, n * 4l A mating 
plug was not discernible. 

3 Keijia tincta (Walckenaer ISO 2 ) 

(Fig. 31b, c 32) 

Mile rial Austn.i SS Tyrol luiubrw V W* -r 


Emtre c^rnfariLtri Jumrinh ruin. Ta¬ 
ra L mimk r Ltf insert mm 10. Ta.il irnerriuti 
11me 7.1 mm. 

Copubcon pattfl-il ibiL! 51H> viirnlai 
m K cmnfl- During each Eopuhrurv se¬ 
quence two irucrdicms were p er fa m gj. In- 
nniinra lifted 41 7 v on avenijje (range = 
13 J 4k5, n * 101 Hjeitwu*dcrch^ in/l*u 
cd and dcflitcd 'event rime-E during an in 
umnn, piikuintf rhyrhmitatlv The copula' 


.r, , M u L9ffl .mJ ION CVul ELuhnhui ^ 
4 ft.IWi, .ill h: k>.. 4i mm 

Marine 1 behaviour wa.s ithrrved from 
rhree pair*. Sperm mducEian i> pan of utpu- 
lotion Males ei.mitfm.tcd three “e tikir 
'ptmi wehk i he first jfrer the lir^l copulatu- 
rv seijiience .in.I rhe h^t either before af¬ 
ter rhe ].iht sequence. CnpulsTtun i\>n.M$red 
uf 4 nr 5 cujmlytnry vctfucnces, each usual h 
with twn insert i nn-h During insert nm 
hivemnKxixhae pubrned rhvrhmicallv li 
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assumed that the re h no pseudocopulation. 
According to dumbon of insertion, sperm 
transfer appears tosrari with rhe first copu' 
Eair>r^ r sequence. A mating plug was not di5' 
cemible. 

Courtship behaviour: During distant 
courtship the male continuously pulsated 
his abdomen and performed same walk¬ 
abouts- This was repeated after sperm indue- 
don and during the interval before the ne*t 
copularory sequence ^ well as after copula- 
non. One male was observed to pluck alter¬ 
nately with his forelegs 39 times during pre* 
topulatory courtship (32 min long), but 
rarely during ihe interruptions for sperm up' 
take Direct conracr involved more female 
palpating, white the male still pulsated his 
abdomen when approaching her. Precopul a- 
tory counship lasted 6 r S and .32 min. Cop' 
ulacory posture bis typical of other Tfieiidfun 
specie^ sec Fig. 32a, c, d. The female usud- 
|y retained her inclined posture also during 
the interruptions for sperm uptake until end 
of copulation. 

Sperm induction (Fig. 32b)^ Spinning 
of the sperm w*?b with induction took about 
1.1 min on average (range = 0.5-1.5^ n ■ 
6), 0.6 mm of which was used for construe- 
iton of the sperm web, the remaining half 
for absorption. The male absorbed the 
sperm droplet by about 12 dipping move¬ 
ments {range = 9-l5 fc n - 4). The sperm 
droplet was rather small (Fig. 32b)™ 

Entire copulation duration 18, 20 and 
93 min. Total n umber of i risen ions 9, 8 a nd 
]]. Total insertion time 3,2, 4-9 and 6-4 
min respectively. 

Copulalory partem (Fig. 3lb, c); Most 
copukitory sequences involved two in$er- 
[tom h only in two sequences three insert ions 
were performed Sperm transfer is assumed 
to start with the first sequence. Insertions 
lasted JH4 s on average (range * 6.0-56.2,. 
n ■ 26J- Remarkably, the haematodochae 
did not inflate once per insertion, but in¬ 
flated and deflated several times, rhns pul¬ 
sating rhythmically (e.g. 19 times in a 33 s 
long insertion)- The copubtory sequences 
lasted about 2 min on average (range ■ 
1.2-4.2 , n = 12). During the Inst sequences 
the partners occasionally maintained copu* 
larory posture for 2-3 min without genitalia 


inserted. Intervals between two copul atory 
sequences lasted about 4 min in two pairs 
(range = 3.CM.4* n = 6), but 20 min on av' 
erage in the third pair (range * E0-30, n = 
4)- The latter male had his right legs I and 
II missing. A mating plug was not dis¬ 
cernible. 

Other observations: Another copula - 
tion of a virgin pair was observed superfi¬ 
cially on account of photographic documen¬ 
tation. Again, four copolatory sequences 
were performed, each with two insertions. 
After the fourth sequence the female be¬ 
came restless and the male left her wtb, 

4 Nestkodes rufipes {Lucas 1S46) 

(Fig, 33, 34) 

Material: Spain, Canary inlands, Tencufo: Puerto 
dc la Ceui f h 3.-10. E-2003, from house wills, 
leg, Knqfuch Thaler. 

Identification according to Levs (1957) 
and Levy (3998). 

Mating behaviour was observed from 
three pairs, one observation not in full dc* 
rail on account of photographic doc umen ra¬ 
tion. Sperm induction is pan of copulation. 
When copulating, males leave the female 8, 
10 and 17 times for construction of sperm 
web and sperm induction, Thus r copulation 
is composed of 9, ] I and 38 copul story se¬ 
quences respectively. Whether the first cop- 
ul story sequence is a pseudocopulaticm still 
has to be investigated- At present, it U as¬ 
sumed to he a pseudocoputarion owing ro 
the large number of insertions. Insertions 
are all very short, about 1-2 $ only- Male 
courtship is rather pronounced and regular¬ 
ly includes web'Spinning behaviour. During 
the final sequences a mating plug is pro¬ 
duced. 

Courtship behaviour: During distant 
courtship, the male vibrated his- abdomen 
and [hereby stndulated distinctly. Remark¬ 
ably, in this species male distant courtship 
comprised a long period of web-spinning be¬ 
ta vinur. The male installed and attached 
numerous shorter threads in a region of 
about 2-5 cm, mainly in the upper zone of 
the female web, but also to the bottom and 
to the sides. In this pan of the web he later 
constructed the sperm webs and performed 
further distant courtship. After this web' 
spinnir^g the male took up a position oppo- 
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Fig. Copulation in .Vmrodei rufipes 
a: Male approach, b; Copula lory posture, 
forelegs ot male gravpmg female's legs t: 
Insertion of left palp d. e; Withdrawal o* 
patp in spite of haematodothal swelling, f: 
Sperm induction, arrow pointing to ipenn 
droplet just being absorbed 


site the female, hut still .it .» dtsMnct, .md 
StMI*d T^^riduble. r.. i thghllv tnA 

Tii plink tvnchmnriihlv WLth hi- firat lii> 
Thfieh\. hi- Jir*r rtniiitnr, I halt ■ . m- 
rr^fthi, wheroj. the hind leu* held the web 
Plucking w:b nuen>ivc arid frequent. fv- 
m.iEe- were rather uotivc and showed their 
willnwnett to past k i tun-try? their hr*t ke* 
-inJ p.ilp* up .md down Olcy >mrted then* 
palpal m u movements when thvi. ictuvni^J 
the tmile. mi continued far .1 long time hi 


^pite i'l (lie II-'ike. 1 Me male wehspinning 
l^lmviour the female wm nut lured to hint. 
Instead, die mule appn i;k I led the female, 
usuiiUy idler plucking with fare legs vtill eon- 
inn.ted -itid spread sideways {Filt- Mat, 
>n 1 Jvil.if'.vl palpated die lemule :mJ I snail y 
encompassed the female letfs bnwillv fFa^ 
J 3 lv<). This, grip induced het tu maintain 
uJpaliUtfy pustmr Alee 1 ends sperm indue- 
tiirn .is id More the ru-jii O'putiMurv , ^- 
quefl at the males c united intensively & well, 
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Thereby. they calmed the female. which ap¬ 
peared to become mure aggirasisr a 5 cupula 
turn aA\ .irwd t ; ^iliTorv Hiiiwwhich 
fidkiwrJ aTfei inc^KUfiiokiua male tmirtuii; 
willmut plucking, were ^mctinKi interrup¬ 
ted by the female Then die male escaped 
unmedkrrif and hk#i continued with wph- 
■funning and farther cimiiship tn < nder in re¬ 
sume cifol.iEiiHL Number ktf plucking in- 
ltvhutJ with fciniilc mgrrcuivtnwa&r The 
number of Jptfta induct iLiWc^laioty -se¬ 
quences performed by a male ptohjbly de¬ 
pends on the aggre-Mi vene ss/wi tl ingne^ erf 
the kmalc, PtecopuLiTury cuunihip Listed 5, 
15 did 6 min. Intermeddle cuurtdiiF c 5 
imn CufiuUur> |vrsturc us typical uf other 
iheridUd specks (Fit- Jk-0 

Sperm induction il i ■ ■ hi ’| inning ■ ! 
rlic ipmn web with induction tuuk about 1.0 
nun i'n uvcivut" (ineiin = 62,4 k ranjfe 
44—S2, n = 26b 23 s of winch wefts used lot 
l iinunation nl rh L - sperm web. The sperm 
droplet wnw aJaurbed wit Inn 40 * and b\ I1 
dipping movements on yvL-mge (range - 

9-141. 

Ennrt Lopnbrinn dur.umn 170, ! 40 and 
198 mm. Total mini her fit insert ions LSI 
jjlJ JOT Tola I insertion time 4 J and 6-5 
turn (respectively). 

CopuLitory p.uii mi \h.\ ^4' Mumhtr 
nl insertion* during pseudocnpulation 123 
and 12b hespci lively h wuh u mean Jura¬ 
tion i H I 3 and 2.0 v Pseudi xopulatton ia-f 
d k5 (with imerruptiumh 20 ami 10 min. 
In the fulWinf! ctipwlalorv jequcnco each 
pulp WTo iruencJ fen i very shutc umc a* 
well IrneLin = 1.6 and 1.9 si, i»if abour I i 
time-: per sequence nn average. The se- 
quLTLCe^ tasted about 4 in in (range ■ 2-7, ti 
= During the I ait 5. 5 and 10 sequence* 
j m-iting ping lecferton u o tronJcffeJ hi 
short-rime appheamms without hacmum- 
Jtachal liuLieiioei, These pluming sequence 
weie ccvnqwujtivdy short, taking abuyi 

40 .md inviikcH.1 ahmit 1C- 4v palpal 

.ipplk.iTiiins per ^■Lfiaeiicr.. 

Ftnylnuf N rwfipa were rather aj^re*- 
hvc Two males were purvued and devoured 
until die next y W'hen not sepjfateJ m 
rime, 

Tlu' eopltblury bchavjtrur or .\ ru^fKi 
described by Cfci£EEAijEZ U9B9. nib Tfcnft&jft 


ruftfKU n = 27 S liilTcn profuimdly fmin ihe 
pitw-m obstfivarkn tiiseri aKive and proba* 
Hy m.iv refer tn another speues. Copulation 
c.ihMued oi" only 4-12 insertion*, the first 
one* fcx'inc shimr-r ch.in ihr E.i-.i ones, which 
then t<h 4 2-4 min. Consrmetlon ol t 
ipetm Web i* nor mentfoned, 

S Pdidkfjjr* orotaventh (Schmidt 
1%8) (Fig, 35a-d) 

MjTftbl Sp^ir* > .ih.irv UJ.irhK Tenunk 1 : hir- 
tuvnra, I^.UiW .nul s. IjiX'i, he 

Kwm.foi tk Th^.i ff. 

Mating btrhjvunir was ctbstrved Irom 
two ptiir^. one observation nnl in full Jceiii] 
un account u! pltmogiafihk dncuHienuittutt. 
! p ijtrjtJtvnsii follows rhe ]Vri4m^ype of 
population, accnidtns ftt thr rime nf sperm 
Lmlucrinn Sperm indue rkim is purr ofarpsn 
Lit Kin . The male imerrupied ctipnSatinn twu 
aEid thtre limes lor construction ol sperm 
web imd sperm induction, Qjpukiiuft in- 
iluded lliree .mJ Mir Lupubti>fy ^[uemrt-v 
respectively, t j ipularinn pfixeab via mm 
iru; rhrea;l .in L i termfe .ipprsMch, whtch k$ 
caccept iotuI among she Kpmsentalives of 
tlie HttTiJiopi-Evpv AppareniS^. [heir e> no 
pmJixopuluUuh and nu mating plujr ptu- 
Jueed O ipuLitipn is similar fn Poidhcuru 
jxolleiu, bur mum ions obviously ate shorw 

Cnurrship beb.iviour f ^-T.mr CLUtir^liif 

very Jut me i, proli 'min-int anil was per- 
ftartiievl bdofe each inscrtiLin Tlie male in¬ 
stalled several Times .i muting thread, some 
times 1 cm long and sometimes even t cm 
He intensively pukitej and vihmtrd hii .ih- 
Jinnen fc tSMzillaied hi< KkIv and plui'led al- 
tcnuiteK with hu lefp II (Fig. ?>b>. Once he 
pulled jlm witH a single leg L- All thcie 


fig. 14: CnpulAiion and ins^nicn pa?Torn in 
N*stkod*i ruttp+i far hi bar represent* an 
im#nion. Sperm mductian indicated by 
daubie arrows P? - probabla 
pseudocopuEaTion (net ptavn d). 21-17 - 
copula Tory i€puenc:«i 
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Fig. 35^-d' Copu ration m PdrdfKvrj Qrutavvnm a; Sjwrrn 
induction, arrow pointing [o sperm efropte* jutt being dbvJfbecJ to; 
Mrjbj nkrrkma w i c K ____ 



movement* were pctfmnied rhythmically, he, 

L' ■Ei'-tiinl. mi uc vats. Ill pailkuhT, iiltvttUtC 
plucking with Il.'l 1 ' II induced the Iciil.iU- to 
iippriiAcfa him aJnntf rhc- m_mnp thread and 
to adopt rht cnpnhtury p^titre (Ftp. 
i i-undvif b>rt\J 14 mm before tSl eim m- 
mmim. brer I, It .i rul mm, Tht* female 

.ilway-s approached iht ift.ilr fiir copulation. 

Sperm i mine rion < fin 1 5 i t Sp inning <rf 
llw^perm with inducihm iivk 12 mm 
In - 21 14 * tA whfch were iimnJ far aw 
qniction erf the *pcmi web The ^yctm 
droplet absorbed within l mm and by 
dipping movcrruiitf*. 

Enure capuLaimn duration li? men. Tt> 
ral number of mwrnont 6 and ? Tlirdl in- 
$ertiufi time 2 ! *- 

CnpuTatorv pattern Each pulp yw in¬ 
verted once pee sequence tor a tew seconds 
only {mean = 3.5. ramie 2.4-4.6. n 6h 
C>ne male performed unlv one minion ili j 
final sequence. Alter each insertion ihe p.nr 
^separated abruptly. 


Other observation* Three further oh 
tcrvaiinfl* were negative- Females presiirn- 
ably were already mated and Irh their uvK 
.t> ^" m L n a male was Introduced. 

6 Paidtsajra pattens (Blackball 1S34) 

MaieHal France, C'oesiL^j 1 ik-i ■urTi'andme* 
R*ri Jc KimrjiEu. 75 C m, ? r.. K 4 -21 !u- 

Kv .ha(.>i & Thank 

The img]* obwnaniin mi the mating 
behaviour Is inconrplcie, a* (he beginning is 
P. pdUcTii follow* the overall p:ir- 
Itrm of P <jtuci 1 ictuu>- Sperm Induction is 
part of copulation and copulation is divided 
into copubton, sequence* Copulation pro¬ 
ceeds via mating thread and ictoule ap- 
p roach. 

Courtship behaviour Distant courtship 
was very intensive .ind predominant a* in P 
The iruitr vihnited hn abdomen 
and plucked with leg* II alternately on the 
mating thread, Plucking and vibrating 
changed rhythmical h, L umhip ktited 34 
mm after ^pi^rm induct inn and helswe ihe 
iiWnrcd copublcj^' sequence. 


IS4 
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Sperm induct inn: Spinning flf the sperm 
well wirh indue non ionic 2,6-2.7 mm In * 
2 V Tlit ^pcnii drufki wa* ai'wtfhpJ K 
20-21 iirrm movements. 

CepulMoey (umrnj Only one coptiUni- 
ry ieifuencc wai hilly obwrved. Each palp 
wa* inserted once per H\menLt for 40 anJ 
47 y kinder than m P oiwumth 

7 flugarhotfes beflreosus (Si won 1873) 
(Fig. 36, 37) 

MjJi'fiJ AllittiA SJiHilirMi Tttill, Ol^rC^UI^L 
On fill! Alp*, Gutjrf Sh-ltTr, 2A0C rn r O q , 

47 1994. lev- Thales SellniniaL, Kulmri 
Hsuoim. 1650 m*m 1TO. Ic* Knoflacti 

Muting behaviour m oberved four 
rmio in varym^ detail, with two copula- 
rbns hum one pair. Sperm induction i?t pun 
. yi enpubrion. R Fvilramci males innrnupred 
copulation 6, 9* 12 aid 15 times fur cuiv 
struct Ion of spenn web and induction- Some 
male* TcrmmiiTid cnputaibn with .i ■.perm 
induct ion, other* with a ■erpurneg at in^er- 
I com-1 rU-pnl.it ion Cuh)i>icd uf 7, 10# 11 send 

15 copula lory sequencer It ha* not been 
proved whether rhe first copdatury v> 
fc juence is a pcuJuuipukjEiit hut it i^pcjn 
unhkdy A ntilisiK plug wia mil discernible, 
ftmaln apparently rnnafe 

Counjihip behaviour: Dunne disnmi 
ciHurl^hip, mate- puUiitoJ thrtf .ikfomtTi 
and s^Hniehnic* lerked, once ibu body oscil- 
I at ion* were perform*:! Gmnship was very 
long and intcriiive in one male, Thu male 
□Iao churn'd walkabout* :md web^pinmng 
hcliiivinur, From time lo time- he up- 
prtiached the last exuvium oi the female, 
which had remained in the wvh and which 
appeared to more attractive than the 
ne.irhv female Hit male examined ie thor- 


ought? with hi* pip* Thf respeomr female 
uvuuElv remained motionless, only twice ihe 
Wiii observed to jerk in mporuc Then the 
male contracted and fde*e*d nil legs syn¬ 
chronously and Maned direct conr.icr, pal¬ 
pating the female several times. PrrcopulA- 
(ory coundup tailed 5, 7 aiui 7> mm. Hie 
male .ipprs liiched the female for Copulation 
Qipubrory picture as typical qf other 
Tferidtafi species (Rig. 38a, bl. Dunne iruer- 
Hon the male's ettlargcd chdicerw some- 
rime*, wen? widely opened (Fi^ 36a 1. 

Sperm induction Spinning nT the -perm 
web with indue turn lasted 1,9 min on avet* 
ace (ranee a Lf-2.3. n * fi), t min of 
which was* used for construction uf the 
sperm web The sperm droplet was allotted 
within- 0,9 min and by shmt O dipping 
movrmcnLs, Intmie ■ 5 -] 6 ). After induction 
the nuJe often rcm.iiucJ tnoiionle^ br 
ahemr one minutt. In two niniSrs the pausing 
mrervMl between Uur t»r penulrim^ue sperm 
induct ion and last copulamrv sequencie took 
^ven 16 and H rnin (Fig. 37) 


fig. 3 &* b: CorJillfliion in ffoqarjhOf/e-s 

insenicn of left and right palp. 
J^g <omacr pf^ient npi^ widely opened 
rheiifprae off male in (b) 


Fig. 37 Copulation and insertion pattern in 
flugartuKtef befht ojui. Each bar represent* 
an insertion Sperm induction indicated by- 
double arrowy Cl-TO copula lory 
Hqueftces. 



Du ration of Copulation (min) 
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Fig. 3fia-d Copulation in Sfmitidion facuna. 
a, b approach. female moving her 
ipqi tuaighily apart. c: Iniertmn of left 
palp d- Sperm induction arrow pointing to 
sperm droplet |uil being absorbed 


Emir* copttfefkin duration .ult.i^l-iI ft 3 
min i,r.irurc » 4^4t5 P n -4). Tula] number a f 
uvHrTtwiii> ZO a li vera>?t (ramie I4-Z3. n 
4) TuG&l m^mon nme 1.0—1.7 nun, father 
fui*’ .iAi l impnivJ wuh t_nrirc eiipuhrion time. 

L'npulafnrv pattern Fi m- 3" ■ Each top- 
a1wtur> Hxiueiict tmiilly involved ewimhh-i- 
Itnps (rar^e = 3 whkh l.iitcd m i>ne p.nr 

* on .itemjy Irani"* * 4-MtU)* m an¬ 
other even W L1-3 The male palp wu 
pitdied tow.ird> the cp^ytuii re&noli many 
Ttmo without Hxee^bil iracflkiti Hmei 
f ion attempt*). W rimes m rhe first *equemc& 
and m rhr fdlcnrai^ a hour t. rime* jyr 
Lfuencc (given for unc pair), A coptihroTy se¬ 
quelae kHl about tine minute on averone 
imrnfv - 0 3-l.J.ii - 22) In**iepintt!w b»t 
ti*ii liwnirtt* wen* prolonged iFap, 37) 


8 Sfm/tMwi faCLrna WUNDEfllltH 1992 
(Fig, 3S, 39a) 

MdTmjil Spjin • irurv M 1191 J* ikive l 1 ’ ■ ■' i, 
Af^ianutnjui. I000 in. cr ^, 17J.-JS2.IM, Ir^j 
KtfYL 4 rH& THalejl 

Mar my hehavkuar ss.u oWrved from 
rhree pain., twinihenaHumimiunplifie aid 
rmr li t lull Jet mi on ntiwfii id phuEu^niptv 
it dc?tumenbiiiuii ur 1 finale qtfft&uum 
Sperm induetr.m n pan of cupulifttiun- Male- 
interrupted eopuLititm 5, 6 and 7 ritne^ tor 
cc irumKiinn «f sperm weh and ipersn indue- 
rion. Therefore. cupularum cmuufed nf 7. 8 
and 'leiipubrorv ^nimcr* r^prcrivdy. The 
first tupulatnrv veqitcnre si- awiifned To he a 
pseud* copu fat lurt, as in ^ lirrtrif, Number 
and Jural ion uf insertions indicate that there 
iv in - vperm irate-ten ed Jurinu thiv vegucra e. 
hi lhe tsHim: uf the last sequente an niton- 
-p lcuo ns muting plug i> prsdutvJ. Copul.i- 
tinn fdkvwi the pattern irt the Therijium i«rr- 
itmi-EiTiajp and p viny umihu to fhar vf S 
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o ie m n « w 

Duration erf Copwl#Hnn (min) 



I f« H X X 

Duraftwi of Cowkrtcrft Lm>mt 


stpmlf With the present dnex a separation 
from $ ifonile h hi rf powbta 

Cuurtahip behaviour Mute cngmhip 
movement conshied id iiKffHTiin.il vihrw- 
kiuiu mul iiltcniuCc plncknm with forelegs 
iVeuipubtory courtship duration u^s varf* 
able. O r IrO rmn- The male upprustched 
rhe fi'tn.ilr iVir cftpidarinn, CnjHibirnrT 1' v " r 
[urt in tvpk.il other TTunJji «ri spccio, Init 
k'liuilc Ic^i itnrkkJ xniiqht wdewiiy* tFiss 

3 &M); 

Sprrm Induction IFi li ?ftd) .Spinning 
uf The ^ptfrm weh with indue nun lasted only 
44 * vin ivcxuftc (ninp*e = 40-4 «K rt * 9), 37 
M'i which were used f"i uju^tfuctkin ot the 

spenti ach The sperm droplet was absorbed 
within 27 s and by .ihiHur S'? dipping irmvt- 
menu (.r.inifL ■ I ^*24). As in rht- ThenditJFi 
ItirumHpupf the i*si >petta mduUiuh iinjIl 
relatively lunger (61 *) with j larger number 
nf palpal dip* (12) The pause interval aher 
this indue ruin uiu nisei nt le.i*r Twice m Lins’ 
is after rhe previous unci 180 a). Thi* lin.il 

iTiducliim appa tenth pruJirai llie matin* 

plug secretion t which fc& Transferred from the 
male genital trarr in rhe paljw vi;i rhe iperm 
wxh and then til the female epifn.TiLim. For 
■peni i indue hun the mule flficn returned u> 
the mut place in the web, not lar away hum 
the ternalc, so th.iT remnant* of r-6 sperm 
wehi were found t3cwr rngerher -it rhe end 


EinEire toputalMi Juration 57 and 62 
min Tutal pumEvr *4 insert mm 71 Total 
m-ternon rime 114 tnin 

Copulamrv pariem i F i«j. W.-i): MiimK-r 
of! imemuru during pneudncnpiihirkin 44 . 
with .i im-.kci duration uf 6,2. ImenHrmqly, 
rEir law insemoru erf rhn sequent v were 
hmigex. PseikliXt^puLiEiun Llwl-J 7 :md -S mm 
Then ihicu to lux copulnrun -cirfiwncc?- rul- 
bwd with three king imcrtkms tnu.nn = 
43 .V, n = 9, and 49,4, h * I2L Tfresc iroct- 
eh ms apparently reflect .ittuaE sperm i rainier 
Tlrex tupuLiEiin L -equem t> Listed 2 6 mm 
on avem&e littnge & 1 -3- UJ. Tine penEiln 
mate copnLitor>' seqtiente Et^t. much longer, 
11 min fn = 2h and Ifivofv^i nnste En^r^ 
Tinns, iMn one cw 1 with n mean dtimiuin of 

v Hie marine pli^ ^ijuence rheiy \mm\ 
17 find 22 nun, I'Hinni; ihw hst het|ui!nc.e nf 
minion* huemimadiHikil intlicton ^nfeiuiilh 
diminidii-J. By rhe-e -linn-Ttme sipplicilium- 
o wftrenun i> rruruferred which remits in rhi' 
ibrnuUnn *A u m.itinti pluL’. dppHrelllly 4a m 
the T- itrnain-kT'-kup (Ks^>fL\QI 1998). E^ut 

lnCUTLEplCllLH£> 

Other uberv^tum> s Vie female wli> al 
[owed to copubte w iih j second male, hut 
became JiUtressivr .jrJ tried U \ capture Kim 


flq. 39 a-d Cnpulation and i me moo 
pattern in Sfmflfdfnn /acirna (a) and 5. 
si mite {b-df Irorn Rhod« (b, d) and Crete 
(t). Eatb bar fepresenti an insertinn. Sperm 
an due ti nr i indicated by double arrow* Gap 
bf 1 Q{? p*eudcKupijldtran indicate* 
duration of Cburtihip. P - 
p^eudcKopuldtiun: Cl-lb - capuldlnry 
sequences; MP - Mating plug sequence 
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3 Simitidion simile (C. L. Koch 1836) 
(Fig. 39b-d) 

Marina], Greece. Rhodes, Pemloudffl, 300 m, 
erg, from shrub, 9.4.1996; AiQviro&'WKind' 
ings F AgiosJsidoKH, 55Dm.o^, 10,4 1996; Rho¬ 
den NW, Pa radLii h w Kreirutiti fram Ctimj. <7g,, 

1 [ 1.J996; Profit u. I lias, footpaih from Sitlukog, 
100 m. 15.4.1996. Crete E F ULiithiou, neaf 
Kara Merabi. HmasKiy Vidianis, Ag- Gecigma, 
C7 g s fl-4.1998. Austria: N-Tyrol, Olrtal Bnhnhof 

2 M. 1996; I [imbrue k, M tut i luwand 23.5.199a; 
all leg KnOFLaCH £l ThaIER 

Mating behaviour was observed from six 
pair** two observations incomplete. Sperm 
induction is part of copulation, Males inter' 
nipted copulation 5, 5, 6 P 7 and 9 times for 
construct Lon of sperm web and sperm indue- 
lion- Therefore, copulation consisicd of 6,6* 
7, £ and 10 copulatory sequences respective' 
ly (see also KNOfLACH 1996). The first cap- 
ulatory sequence is assumed ro be a pseudo- 
copulation, but has not been proved, Num- 
ber and duration of insertions indicate that 
there is no sperm transferred during this se¬ 
quence. In the course of the Iftst sequence an 
inconspicuous mating plug is produced. 
Copulation follows the pattern of the 
TWidion tanan^group and is very similar to 
that of Smiuidion locum. 

Courtship behaviour: Male courtship 
movements were intensive and consisted of 
long-lasting abdominal vibrations and strong 
alternate plucking with forelegs {present in 
all males observed). The male performed 
these distant courtship movements also dur¬ 
ing the intervals between copulatory se¬ 
quences- in particular after sperm induce ion. 
Piccopulatory courtship duration varied from 
2 to IQ min.. During contact courtship the 
male continued vibrating Ins abdomen and 
palpated the female with forelegs and palps- 
The male approached she female for copula' 
lion, Copulatory posture as typical of other 
TJtftidicm species. Copulatory counship: dur- 
in-g insertion the male also intensively vihrat' 
ed his abdomcn- 

Spemi induction: Spinning off he sperm 
web with induction lasted only 44 s on av- 
crage [range = 30—56, n = 17), 18 s of 
which were used for construction of rhe 
sperm web. The sperm draplet was ahsorhed 
within 26 s and by about 18 dipping move¬ 
ments (range ■ 10-26J. As in the Tbeiufion 
tomans-group, the last sperm induction cook 


relative I y longer (52 s, range - 40-75* n=*4) 
with a slightly larger number of palpal dips 
[mean = 26, range * 17-42, n = 4) and a 
comparatively larger sperm droplet. The 
pause interval after this induction was al¬ 
most twice as long as afier the preihous 
onesi duration of enlsre interval including 
sperm induction 2,5 min on overage for the 
last induction (n = 6}, and 13 min on 3 V' 
crage for the previous ones (n - 16). This fi¬ 
nal indue lion apparently pioduceS the mat¬ 
ing plug secretion, which is transferred from 
the male genital tract to the palps via the 
sperm web and then to the female cpigy- 
mjtn The final mating plug sequence start' 
ed with two normal insernons with 
haematndocM swelling* but then genitalia 
contact changed, Haematodochal inflation 
was diminished with each further insertion 
and sometimes the palp was -applied to the 
cpigynum without much rotation. Altoge¬ 
ther about 60 palpal applications (47-105, n 
= 4) took place in this phase, which lasted 
15 min on average [range = 10—20. n » 5). 

Entire copulation duration averaged 57 
min [range = 42-92, n = 5). Total number 
of insertions 51 on average [range = 44-60. 
n ■ 5h Total insertion time 18-8 min on av¬ 
erage (range = 16.9-20.8, n = 4). 

Copula lory pattern (Fig. 3%-d): Num¬ 
ber of insertions during pscudocapulation 
21-28, with 0 mean durarion of 7.0 ± 0-5 $ 
[mean ± s.e* range = I A —24-2, n ■ 96). 
Pseudocopulaticm lasted 4 5 to 9 min {mean 
■ 8. n ■ 4) Then three ro five, or even sev¬ 
en copulatory sequences followed wich two 
to three longer insertions (mean ± 5-e = 42-9 
± Ms, range = 23.7-61.8, n = 50). These 
insertions apparently tefleci actual sperm 
transfer- These copulatory sequences lasted 
2.3 mm on average (range “ 1-7-2-7, n = 
24) The penultimate copulatory sequence 
took much longer, 11-0 mm (range = 
7-5-14 0, n = 6), and involved mote inser¬ 
tions, 14-28 (mean ■ I9 r n = 5), with a 
mean durarion of 29.2 ± 3,0 s (mean ± sc., 
range = 4-0-65-9,. n = 96). The mating plug 
sequence rhen lasted 10.0-20 2 min (mean 
= 15.2* n ■ 5). During this last sequence of 
insertions haematodochal inflation gradually 
diminished- By short-time applications a se¬ 
cretion was transferred which resulted in the 
formation of a mating plug, apparently as in 
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the T. turkim-group (see KKORACH I99S), 
but inconspicuous- Pains from Crew* Rhodes 
and nonhem Tyro! show similar copulaiory 
patterns (Fig- 39b^-d}- 

Oiher observations A female From 
Rhodes was allowed to copulare with a male 
from Austria, and vice versa, also a Female 
From Austria with a male from Rhodes- Both 
copulations proceeded typically The females 
produced fertile egg-sacs. Unsuccessful ob j 
tensions: Twice a male from Rhodes court¬ 
ed for more than 2 h„ vibrating and plucking 
alternately throughout,, but without success. 
Apparently the rather freshly moulted fe¬ 
male (also from Rhodes) was not willing to 
mate it that time- Two further unsuccessful 
copulations involved females which were 
collected when already adult and therefore 
might have been already mated. The males 
tried to insert their palps, but insertions were 
not fully accomplished and then copula! ion 
was interrupted by the female. 

10-15 Theridion metanurum-group 

The First copulatory sequence does not 
represent a psctidocopulation (comm 
Knofiach 199S). Thus, sperm transfer U as- 
sinned to start with the first insertion. Males 
interrupt copulation several times for sperm 
uptake, which therefore is pan of copula* 
lion. In T- ochrediitn only 3-5 copularory se¬ 
quences took place, in the others 5-11 . Dur¬ 
ing most copulatoiy 7 sequences each palp is 
inserted once- Insertions last less or about 
one minute in T. beueni, T. mysuicetim and 
Thendion sp. Remarkably, these species 
show an obligatory resting period after each 
copulatory sequence, which takes about 20 
min in T. 29 min in T. mysioceum. 

and even 2.1 h in Tfiendrorc sp, (including 
time for sperm uptake). In the other Species 
insertions last longer, 1-6 min on average 
and up to 14 min in T- iFiujiuiuum, 1 min 
on average and up io ?.6 min in T. ocfire- 
dum, 4 mm on average and up to 7.6 min 
in T. mdhnuruni- This group of species does 
not show such long pause intervals. Further¬ 
more,. they perform one or more final copu- 
lacory sequence[s) differing considerably 
from the previous ones by numerous short 
insertions: 2 sequences in T„ meLmurum. 2-1 
in T. musuiwirn and usually 1 in T. odire- 
o(um. There is no mating plug discernible. 


In many observations the last male copula- 
tory action was another sperm induction, 
apparently preparing for the nest mare. 

10 Theridion betteni Wiihle I960 (Fig. 
40, 41a) 

Material Austria. N-Tyrol, Dmal, Langcnfetd, 

!30CM4iX> m . O' 9 ,23.4.1991 teg- Kkdflagh & 
Tkaleb. 

Maring behaviour of T. Jwrtera was ob* 
served from three pairs, but with low accu¬ 
racy as regards number and duration of in¬ 
sertions. Sperm induction is part of copula¬ 
tion. The males constructed 10 and 11 
sperm webs during and at the end of copula¬ 
tion. Copulation included 11 copulatory se¬ 
quences, which were followed by a regular 
resting period of abour 20 min (including 
time for sperm uptake). In one pair, each 
palp i rue reed once per sequence (the 
other not recorded in detail). It is unlikely 
that the first copulatory sequence is a 
pseudocopulation. Thus, sperm transfer is 
assumed to start with the first insertion. Ap¬ 
parently there is no mating plug. 

Courtship behaviour: During distant 
courtship males intensively pulsated their 
abdomen and also oscillated theiF body. Ab¬ 
dominal vibrations sometimes were per¬ 
formed also in the intervals after sperm in¬ 
duction be ween two copulatory sequences. 
During direct contact the male palpated the 
female with his forelegs and palps and vice 
versa- Precopulaiory courtship lasted 0.5 h I 
and 4 min. The male approached the fe¬ 
male for copulation (Fig. 40a). Copulatory 
posture similar to other TberiiGrt species, 
with leg contact (Fig. 40d-f). 

Sperm induction (Fig- 400, b): Spinning 
of the sperm web with induction took on av¬ 
erage about 1,0-1 -5 mi n. The sperm droplet 
was absorbed by 12 dipping movements (on¬ 
ly once recorded), 

The entire copulation duration occu¬ 
pied 3, 3,3 and 4 h, total number of Inser¬ 
tions about 20, [oral insertion time about 
6.3, 8 and 13 min. 

Copulatory pattern (Fig. 41a; roughly es¬ 
timated)- After each sperm Induction a long, 
regular resting period followed, see also T. 
myLUKtitm. After about 20 min on average 
in two pairs and 14 min in the third pair the 
male returned io the female for the next in- 
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40a-f- Copulation in TYiendron PtffTene. 
a: Conur union of sperm web. b: Sperm 
tnduction, tiny tperm droplet jmt being 
absorbed, c: Male approach d: Copul story 
posture; foreleg* nt male in contact with 
female's leqs. e* f: insertion ot right and 
left palp 


fcfftlani (overall mi .in ■ 3 7.7. - 1—35* 

n * 10K In all pair* ihc bht 2-1 railing peri¬ 
ods wctr thinner than thir previous ones ( 1-7 
mud. Dun tig it ccpuhtnry H-quesiic rath 
p.q I p wits inserted only “nee fur .ikms 30—50 
s 11 ifilv revnrded m no* p.iirl “Hie M^urn..^ 
hwed .ihmr 2 min In ■ 21), except tW rhr 
tm L iil 2-3 tequcncia, which ti-Kib Ioniser, aKirn 
ti nun ui = 7>, litersum attempt occurred 
rcvuLith- Nc mm if it ptuu umld be found* 


BRAUN (1964) observed the mutiny be¬ 
haviour of 7" hctiiru than specimens trwm M- 
TvniL lnn>hrut'k aUiraimiftn^. L-d!ecTeJ hv 
h TitAiFRnn 4 -f> I9M Only 2-4 toputflioiy 
sequence* were l^rrfCanned, with 4-IS insert 
tu.w pc* sequence- Ltuemotu lasted twilv 
0.5-1 ■„ Sperm induct ion* t.*sk place 3-4 
time? and lasted 0.5-LO min. The*- nh*et- 
vaifon*. .ippr;!r m reflea ranaringc pit her 
than ci ipulaHiint 1 4 vhgirLv, Oipul.it inn* then 
Jillcf aiittidcrably. see ok> T mefcmimmi. 
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H Theridlon metenurum Hahn 1831 

(fig- 42a. b) 

Maiirud Uennimv. Sjl hvu Anhiili. 
HjL k/Sub, in mi h->u* walk cr .9 4.2003. (eg 
KNiwiACif ^Thaleh 

Marine hrhaviLKir o i T mcbnuTwm wlo 
I'bkTwJ (nan lio fim. Sperm induction w 
p in df cDfulnmin. The nub umvtTtKied 7 
and 9 fj'enii weta Jut mi: eopulutiufip one 
male iibu ill lift end of ti^HihtMofl- Qrputft- 
nun included H and 9 topuljt> ary sequence 
|r iv mutinied Thai ibeic iv n«» pteudocopul.i- 
riMfi Jiiwi 11 on duration indicate* th-is in 
-1 nil nan im Haiti with the very hnt iukt- 
lion*- In the tourtc ol copulation then’ tv .i 
ekar change fftmt Ling-unit in Jumer in¬ 
sertions- A routing pint; w-n> nut discernible 

Coun*hip behavunir (Airing Jinanr 
izuurtvhip Imrh rmitev intend vdy pubated 
1 1 ten ahVmen and plucked wi th their 
Id-rele^ tine malealso performed! weh-vpm- 
n my : tad osdllaied his body Thmug t he Ji - 
fL-ri contact phave of courtship the male 
palpated the Iemule with Eureka and palp> 
ami nee versa. PrcCupubtiilY courtship bu- 
cd h and $ mm. The male uppitiachcd the 
female for cupubt wa Cppubtory posture a* 
typical of other TTwmifcu spec lev, 

Sperm induction Spmnlnpot rhe qvrm 
web with induction took on avenge l.fi 
mm (range * 1.6-2.2 P n * S6b 0-7 mm of 
which Mae used for so instruction of the 
*pcmi Web- Ttie sperm droplet was abwitheJ 
within I A nun and by 25 dipping move* 
ments on avenge (range = 21—11, h 3 36). 

hnriteenpulatiun doraiinn necispied 150 
and J3C 1 mtn, total number of insert inns 17 
and 137, rout insertion time 91 1 and 129.3 
mm (respectively) 

Copuktoty jwtietn i Fiu 42 -l hi l\jt 
in# the iir>! oi^tibtory sequences each palp 
u.i*. Inserted onh once fur about 4 mm 
liman i *.e, 3 4.0 ± 0.4. mngt 1 ™ O.fw.fr, n 
■ 24? without mtitig period, H.icniaio- 
dudutc were highly uilbted Then: se¬ 
quence* lasted 9.4 mm on average (range 
4 3 13 5, n - 12). In the following l-i m 
fermrdiatt' sequences ernne addmnnal shorr- 
rt inwfTion*- ti^rk place (mean dunirion 1.3 
rmn i 0.2 t.c,, ranye * 0. E—6.43 Thv ftn.iE 
copubtory acquence involved numerous 
shorter iraertuw (in one voie 99 mHntion* 





with j mean duranon of 36 0 * 1 3 v r mem 
i ’ l% Tunge - n E LhJ 'i In tfie fmt 

pair this Iasi H." fc iiitf5i:c may he mtc-my (Fig- 
42.i |. Tlw female ^Jijjenlv hri-.imr aj&fe*. 
voe, intermpied copubriim md vr,!iT^I as- 
racksne the male. s> that he Idt the weh 
Tfie hot obvm r cd seqtimee uf this pair u in- 
rerpti icd m a p^fuihimmc ont- Tlic pemilri- 
mare wjumce lasted 11 ant) 24 min 
Haetiia^4ockil tnllatiun diminished in dft 
in^rimiu ot the pv-nulnmaie and final h:- 


Fig. 41 a-c. Copulation anil invertir.m 
panern rn Thpndton fM'rrcn^ (a) and T 
ffiyira^Li/n (h p c) Each bar fpprpvpnTs 
inicrtion ^p#rm induction inrileaifnl by 
doubl# aerowi. Gap btfofi 1 
psfiudocopuiation lndiut« duration of 
courtship CT-11 - copulaiory sequent:ec 


20 ? 
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D 20 40 60 SO 100 t20 140 t«D 1» 20D 220 

Duration of Copulation (min) 


Fi^ r 42 a. b Copulation and insertion 
pattern m Thereon meaner/t/m lath bar 
represents an insertion. Sperm induction 

militat ed by do uble afrovw Gap be foie 

pseudocopulation indicate* duration of 
courtship. Ct-9 = lopulatyry Hiquentei- 


qurnce t hiJy a few irvwFTinrts v*m? acctiin- 
punkd hv full haemjicixkicha] expansion. 
Hie final sequence was comparatively lung* 
Wing 111 nun, mvludine short aMum pe¬ 
riod*. En the tir>t sequences itixtiiuru usual 
K 'uteectleJ .it met, insertion attempt* «c- 
cuffed at a Iticv rate or in .it all (mean 1 7 
attempts* range = 0-1, n = 15). Jn the 
penultimate and last Arqumtc number* nf 
insertion iiEiempii increased i onftidvmhiy, 
16-19 in the penultimate sequence and It 7 
in the i&m one The male palp frequently 
n niched the epLgynuru fpr .i shun rime i 1-2 
0 without being rotated iind wirhnuf 
hacmatodochiiJ mlmg. A mat imr plug wus 
not dtSCcmihle 

CmKAl m I W27\ sub Ttoidfium denucu- 
Djlrltl) liHcFVkI five cnpiil.iruilVi ol f Ukfltl- 
mmnn From specimens From Halle (same In 
cii lily a* in the present piper) Number of 
tpemt inductions (7, n * 2 and 9, n = H cor* 
rrcpnnd well with the present observation 1 * 
Entire CLtpuliitimi appajentlv hi-mt Inn^er, 
about 6 h, and imdffuru ionic up to 12—3 5 


min. Shorter insertion* m ihi! last int!qiirnce~ 
were not mentioned- Apparently, in fnfrai* 
iti4=t> ihe cippuidtofy pattern Jdtenr consider 
ably, GeHHABW 4 E926) obtttVtd a copula- 
non which cotiind ^ly rwo minion* 
ctf about l mm duration Sperm induetkn 
JiJ not occur Thi* Incomplete cofudatlun 

indicates rhar rhe female aln^lv mated 
tUERHARtrr 192frt. 

12 Theridtan mutivhturn Schmidt 1956 
(Fig 43, 44) 

hluLrrLil Spain. i *ri.in I IjiiJ-. Truerik j' l-:t 

Jc U Gut^g. ZOOCwid 5 101-2001, 

fnHn buuse walk Oiutavn. Apnaina, cr^ r 
9. J.20W: abtwc Dmwiu Awsftani®. IRV m. 
^ 162 200C CWfava, ftnretu. < ^ m. q, 
22.2 2000: Tim En -, g, 6 I-20C4: all Jett 
K^fucH 6, Ttwim 

Mating hehru imit nf T. miisituimi wu% 
observed from LO pairs one of them nm in 
lull detail on account oF photographic Ji'cu^ 
mentation Sperm induction U part of epu- 
l.ifton. The male cnrwrnjt:reir! V-li> q^rm 
web* (mean ■ 7) during copulation r but ,il- 
^hn the end Qipuluthni included an equal 
number of wqiKiices. Thete is mi pseudo 
cnpularion, Apparenrlv, invnnnannn urarrv 
with rhe very lir>i rruotkiru, C ^ic lemnle. 
which wa^ scpataied alter eEvt Itr^E copulate 
r^' sequence, builr a ci*:oon wirh aKnir Iffll 
e^> within a period nl two wedcs. Spttm 
rrandcf is a|>n reflected by the I w>£ Winjs 
innertiofu- A marii^ plug was noi dis^ 
cLimble 

Courts flip behaviour t *jurt*hip uits 
mther int'onspkunus Dhrant precnpulatory 
coumhip. if present at all fn - % coacisied 
ii| ni.aLc abdominal pulsations and piuclune 
with (6tek|p (n 41. These itKimnents 
were cometiiti« ah«i performed after qx-rm 
liiJul non and during inremipti^n^ cau^-d 
b\ the fcmjilc, [ hrnrur the direct ci 'nmo 
pluueol u'utiditp the male palpated the k 
male with hl^ lorele^s and palp*, and vice 
versa Usually rhe female appeared Ktive 
iTidy in thi* pluise oi coumship. ["Wattun oi 
proi.opulanit> courtship was shun, 0.5-6.0 
min The male approached the female lor 
copuLiTtun (Fig. 45a* h). During imenion 
the male regularly pul&atej hi»« abdurnen, 
ptettumtihly Jnplavtnrr cnpulatory 1 lourt^hip. 
Cupula tory piisfute Ay typical oi other 
Tfwmdam <pectes, hut leu ernner compom^ 
rtvely loose (Fi«. 4 Jc, d). 
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Induction lFi^. 4 H\ 0 Spinning 
Ml iKc sperm we k with induction iiwolt on ->* 
ctwgc 46.0 * * tinman i vc., nmjje 

12-65, n » 64 J, 11 mH which were u*cJ K>r 
oimlnictintl t-r the s-prriri web I hr upeim 
droplet was abnrbcd wirhtn 57 > and by 
]h.J t 0 5 Jsppini' movement* on ..uvrriuy 
(mean * range * n = 5MJ- The 
bridge i.^t ihc sperm web tnnairted uf .i lew 
nnmfMr chrL-ui- only, and ihc iperm 
droplet wvii r.nher suia]! After sperm uptake 
the male iniineJiatelv reriimeJ to rhir fc- 


mulc tut ihc nc*l sperm Transfer witliovt 
much 14 ^ pause 

Kmut- ropukihon Jural ion aver^d 30 
mm U-uil'c = )5A&5ft nmil ruimK-r of my.-! 
Uom an average 91 (ranee = 12-112), ior.il 
true ft Li m rinu- 16 tmn on average (range » 

I7-4SJ. 

Copubtorv pattern iFil: 44 ii 0 Philip 
llta first i 6 m'pubtor, sequence* each palp 
wvlh incited onU once lor .ihtuf I.f* min 
irne;in r * 9H.6 z 5.1 >. ninge ■ 
1.2-203,9* n = 76) widun.it pause interval 


Fig. 43^-f. Copulation in Tbc/rrtron 
musmwm (a r b) Mate approach (c. d) 
Insertion o# Iptt and fight palp i> f) 
tomuumon of sperm wab comp I# ted, tiny 
sperm droplet (arrow) deposited (pi and 
juir before absorption (f). 
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f\q 44a-f Copulation and Insertion 
pATTpfn in j;ik pain of Ttwrldinn rmttivivum 
from T*n*rif* £acb bar represents an 
ir.^rTiofi Sperm induction indicated by 
double arrows. Gap before 
pteudocopularion indicates duration of 
courtship. Cl -11 - copulatory sequence*. 


H»tfftaii*kjchuc were highly inflated {Fyr. 
*1id) These «ttucr»ttv lasted l,.fi nun un 
averse ( ranye = L5-4&.5. n = 17) After .in 
irKcinnuJiJi^ wqueiKe. several cupulatory 
^oltsclh IhIEliwaJ during which lmJi pulp 
was tnserred mimerou* time- time* on 
avenge, rinpc ■ 4-74, n ■ 26 )„ bur lor i 
nhofTtr time lmean i -e. ■ 12 ' i 04 % 

nm.LV = 0.4-214. n ■ 727V, AccorJln^tv. 

hiiirm.Titid»<iial inflation dimin^hcixl in 
rhe-ie in«fr<<HW* Thrv final sequent were 
Lvmp.iMinviv lonifj lasrinp 6.2 nun on .u- 
rEriue (nnge - 1 * 7 - 17 - 2 , n = .'Si, prurliiJini; 

-•me Insert imi .iriempi- 00: Hired ar 

n low rate, inicftion.i umi.i 1 I v ar 

■mce. A marine pins: wi* fiur 

Other utaservatiruH i W Ltr^iu ru.sk il 
first kutr li -perm web when introduced mm 
a web ul .i vfrjfm fcmalt* Thu nuituther tun 
bmuiiu'ii o\ the -ikence *r pKiuItKiipulfr 
turn. 1 W- Li'i'uIaSed kirmlt bci-hine aiv-rv- 
-ive wKtf n t net hire cnnL r a stcuud male (rwn 
week* .ifVer cnpulan ltl 1. She mrensiveh 


jerked and pukilcJ her ithdnmen that the 
nude left her web, iVrue tcntrik- started a -n J- 
den attack during the -hurr-nmc truemnn* 
nf her lint topulntiun and threw visa hi* 
thread* tuward> iIII male. Jn *pite irf rhh the 
male c united and resumed copulaiinn until 
her next attack. Number nf InsrirUmf wn* 
rather low in thi* pair. Three hurhur tnpuLi- 
rkin* were interrupted once K rh*- Et-m.ile, 
,>i£iin during the dvurr inscrtums bur wrre 
conn mini then in a normal umv. 

13 Th&ridton mystaceum L Koch IE 7 Q 

(Fig 41b. 0 

Milciiil ,\uHna N Tvr i. lim^nkL, tr- m 
hkuiLr ,...11. '7^. IVA.'CVy, Ki.intSmcrii J * . 

H.M99S. lev Kv FLACHiSi TaicLP 

Milting hehaejtjyi ubened Imiu 
r« puiru which were (.olktcJ u> adult- 
Thtrefurc* ir nut known Un certain 
whether they were virgin. One pjinnn u a** 
turned Ei' he lUc ■ Ehet perhaps wa> ah 

r l- idy m;ited hyv rru l riduc rinn u p an i «r c up ■ 
nl.kru >il Males c^n^rnjLtLsI 5 and 6 -perm 
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web? dunnu and ai the end of cu^uklbn, 
CiYulamifi included 5 and 6 cupuklim *e- 
ijucjh e*. w. kirk'li were #liIIliwxJ In i regular 
resting f^nixl **r 29 mm Ontluding Tstrir far 
^p-rru upralte). Etch pip *•;« in^rred unct 
per sequence Apirt, it is burned rkir rhere 
if. no p^eijjLKiipHiLiikin 4 see also e.g. 7" mti* 
umm, A mating plug was n m discernible, 

Courtdup behaviour LAirmu distant 
courtship both (twin intensively pulsated 
ilreir .itxLmcn iW m.ilc alw plucked -d 
remattly with hu fcirelep I and II (in the .u- 
sumni pairing). Periods rtf activity ah 
rermred rbyrhmjcaJlv with peii^ of quies¬ 
cence. Thoe distant cnuitihip Eniwmwnb 
were performed ,ilw> m the miETvah hewrcn 
iw< ^ u jpul f iTi iry Hkjueiii. Dur mg I he d i rue i 

contact phase rf courtship the nuk palpal- 

oJ tKm; t'cmilc with his foreleg* and p|pt, 

■m-1 vk* vrr j -i Prec^ipuhcory courtship List¬ 
ed 4 nnJ 12 rum. Thi; mate App^vbd rhf 
lemak 1 for copulation. Copuhinry posture &b 
Evpkjl uf other TTu’TiJjim specie*. 

Sperm induction Spuming itf the ^wrm 
weh with induction tnok on avrraije 
mm Intflgr = (.7-2*2, n = II;), CM mm r.f 

which was mod t-rir construction of rhe 
^perm web. The sperm droplet wu absorbed 
within J.5 mm and by 24 dipping move¬ 
ment iin uvern^e (range =■ I7--Z7- n 1C). 

I:nnre oipulariofi duration occupied 12S 
.ind Ibti nun, rural number nr inremocu 10 
-iisvl ] I. total iriMinkin nme 2.4 and 5,5 nun 
(respectively). 

Copuklor? pattern (Fig- 41k cl Atier 
tMi;h iperm induction n long, regular retting 
period fallowed* durtng which one mnte re 
mimed more irr lew mnrlnnlcAA .n rihnuT Z 
cm JrsT.incc from the female. the other one 
jK>coittieJ. Afterik'ui Zb nun avenge 
LFungc r ‘ I6-!7 h n - 9) he returned tu die ftr- 
m-il e for the next insertions. iXirine ii cope- 
Irtoty salience each pulp w^ m^rteiJ unlv 
• hl i lor 1 5 s » «>n .iw r.rjv trinsje ! 5 
n"lO) m otic pair, kri only 14 s on average 
in the udict pair {range ■ 6.5-J5*B, n ■ 1C). 
Tlu> second pairing pertw^ involved a fc- 
niide which might hnve hem .drt r jJ\ riMicd. 
The ^itnensriH lasted 2 mm no ,ivmge 
i.range 1 I 5-2.7, n » 9} Ah hit ^ in^rtum 

iiTTcnipis occuncd per sequence {range M 
C-61- A mating plug Vi» nut preMmt. 



Tlie mating behaviour A T rtmtoceum 
is summarised in EtKAUN (I^h4. sub 7" 
gkaum). based un utservutiuriA nl G- lYTIB 
tlWl. thesis -ii University o| Mitn: tU4 
seen)* TlTrec cupiilaiorv seqiiencev were uh- 
^eived. eudr with two ifueftkwu-uif KM5 v 
Spe rm induction lusted 1,0-1,5 min. 
WttHLt (1952, sub T neater turn) records on¬ 
ly two copula lory Hkjuern.es Lind a mean in¬ 
sertion duration of 6S > Thu*, nuuihen nj 
cupubtonf sequencer -uyJ sperm induct urns 
given nt the literatute are bwer tlun in the 
present paper 


Fig. 45 Copulation in Tfreridion orhrek*fLjin 
Insertion of J#fr palp. 


14 Theridion ochreolum Levy & Amitai 
1S8Z (Fig 4S-47) 

M.iUt.J Cyprus E\>pJii~ inmi iu-uk h ih- 
<f g, April twy l.-i. »v q Arn & Thslhi 
Idenriflcaiinn accoidLrkgrn LtVV { 1998) 

Mating behaviour of T (n-hrentum was 

nhserved fmm 8 pairs. Spemi Lniiunkin K 
pan ^ii cnpibtinn^ Fntir m.ik* cnnimkiL’d 
TWn -ipvrtn wvbf during ciTpylation. ihrct- 
malts rslsii a rhird sperm weh .sr the end of 
tZHifHil.niiin, male even perihrmed 4 

‘yvrtn inducrion^ during tupn lI.hu ;r .ind 
ci me hide J oopubittiin wuh a filih -ivrm up- 
r.ike. CfubntKi crmsnreii of ihree (n ■ 7) 
lLewI five [n ■ I) cppuUtbry sequences. 
There u no p-eikh copula non, Apparently, 
iimnunam)n -r.m- wuh rhe very flisr truer- 
nons. When mremipced ;iuer iht? first copy- 
Liturv sequence one EcmaL hudr :i izotz<Hin 
wifhtn a peri^xJ nf twn weeka {contra 
Ks^+iAi n 199S). -’furm tnuufer i* siLw re¬ 
flected by ihe long-Lasring insertion- A 
inimni! plug wai nor dncemshle. 
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Ouvittwi of Copulidwi i n'ii .^1 



Cl 



Of *£.< H W 

Durwnwi o# Gepyumwi flfUfr] 


F 19 46 a-l Copulation and insertion 
pattern m six pairs rtf fheri'dion offtrerttom 
from Cyprus Each bar represents an 
insertion. ^ppim induction indicated by 
daubit arrows Gap before 
pseudocopuljlion indicates duration of 
courtship CNj - copuSatary sequences. 


Courtship brhavinqr fl-KiriiLt ii-r.mr 
courtship the niiiti- ir^uLiik -md mfensvcEv 
pub-mvl hi* nhdomim nn i \n*.vA Nhiu- 
.ikt uviJLireJ ihi L ?r Knjv Thrur 
movrinenr* wen. lunieniik-’i also performed 
alter -^pcmi induction Direct contact in¬ 
volved imiiua! iMSpijtink; with irwJc ,md 1c- 
FTlnk* fiTek'C- 4M.J J'.ilf- L'-uhNV the fcttwlc 
was jittivc only in lfii> phase "1 cuuruhip 
1W upLil .ir i «rv Ci ki rlsh i p Lull'd 6 in in l. n av 
eta pc (r.ms;i? 3 l-$0, n - 6), The male ap 
pr-i.iciinl Aw female lur l iipolarimv 1 hiring 
iii'i-rrn Ti 1 he m.ik regularly pubmed his nh- 
dmtirn, prouniaHy ilLtpiaym^ cupulaier, 
tourrshtp l*M puE^ttiun& in .1 u mm irucr- 
turn, in -i IP,4 mm in*urtit’in, but unly 2 
in stum insert kwh xc also Figure 47 Cup- 
LiJiiTnn posture m r vj-ic.iL nl other TWiffli 
■-[.vuLctv if‘i^ 4^ Min 4tcn ttirlh'iit leg am 
lkk between rhr partners 

Sperm indue mm Spinnirm ■ -i tfu- - rm 
weh wirh induction mi avrr.iL>- S.i 

min [ranee ■= 1.1-1 .9, n ■ I lh 0-5 mm of 


which w.^ LiHTtl for amvtrut.him nl the 
-jxirn weh The nj'CT rsi droplet wa* .iKorheJ 
wirhtn LI nun and ht 17 dapping move¬ 
ments nn avenue [ranee ■ 14-24, n * II}. 

finrite copy Lt mm duration occupied 
78,8 min on jiver.i^e (nut^ * 80-1 Oil. in- 
ra! numtvr of mu-mom on fiM 

(range = 4J 97 L Mia] msertk^n lime ^4-4 
min n er.iyv (riinee 40 5 7h ^ 

CVpuLtiir> pattern 1 h-; 4'-^ i‘ l 'unn; 
the Um 1 wo copuLirurv j^uetkesi cirH Pitlj T 
w.i- intend unis once for jfxMJl h min 
(n i ■ 6.2 1 0.5. ntmir ■ 2.^11.1, 
n « 28) mthout mu-rvit 

Hriem:«..hfochac were hmhtv mtl.irevJ, espr- 
etilly tb- KimI h.!emritinJkx-h,i IV-rh in^rf- 
Tum JtimEiiin ,tnj h.ieiiMhxtiKhii! mll.illnn 
indicoie utiyul >perni tranifb- TlreHt sc- 

L|tieEKCi. Listcj 11 6 ruin mi jverj^e imn^c 
- 6,0-20-5. n - 14) hn one pairing even 
hnjr 'inch 'CLjijences were pcrfnTmed, al.-ni 
with mure m>enion> (Fifi. 46l) und with o 
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main dunuton t«! J-0 i 0-7 mm 

iut^ - 1 454 i, n - 111, Thbpsriffng was 
pi’ll definitely virgin, ™ rhe female w.h col- 
leered ^ rkJult Jfi rhe bsr copula tory m> 
queries each pulp was inserted frequently 
161 trnicft aft average, tun#? 42-86, 
t-ui fur i dsnrter time (rne.m 27 4 4 J+5 tj 
nner » 1-2&5, n = 5011 AeciidtajtJv* 
hatiiviftkWhal inll.iTiinn diminished in 
th^k nuotiuns. Thb final ^ueme was 
compiirdtivcly Unrig, l.ivtimHL 5 mm un ji 

(rrnifff * 18,5-55-5, n - 8), imimlin^ 

wiffie p.ui^. Imerrmn nrrcmfiff* neeurrrJ .it 
a nither low rate, iructriofu often succc^J 
iit tmra. A matinig plug vrift loot proem, the 
rpiHvruil FUrium appeared lo lw ynplugueJ 

15 Theridion sp. (dose to T. 
rnpfamjrum) [Fig 48} 

MaEcniil Cyprus. Piph-K fton h*?ui< walk 

ctq. Rhwr 3995 (Mmc «* T i\hT< 

•litrn i Crectc Crcn:. Sr;ihJ,i. faun bou*c walk 
4-4-104.1998 KisfiiBkiciiJi, hml I m 1999(0^ 
mantra! in Nov^l Vc. l l WL Actum. I OSD tii 
hc^icJ from Aiki i. c|#ljJuil ik.d. & r>. J6.5,20D2. 
Kkdn. above Sjljlan. w ,lv rti E'(ut IliAS, 40D m, 
cr ^, L J .4.1 Wil ArtnvIn.wnirtiHindirus, Agki* 
liiitafn*, 550 in, 4^„ 10,4 J 906. .ill h* 
Ks:*iai:h k Thaejp. 

Taxonomy: Till- spittle* iv clttse tp T, 
mdiiFinruin, IhjE Ji tiers h genital itfuitiirD 
and even much more by lopulatory behav¬ 
iour. 

Milling behaviour w;i> never observed 
completely amflj{ m long Junth^n oi rating 
petit si* The mtM complete obwrvjitinn 
covered a pennd from 16.00 h until 0 LOO h 
and from 07.00 h until 14-00 k when rhe 
leu spemi web was built {ubservacion wu> 
...MicmucJ until |9 lY U), Aku uiuithci p..m 
-MfirJ copulation .it midday und were *rtH 
occupied the- tu’Kt Juv .ir N.cC h., Thus* m 
(Wi y pmr> cupubtUan cimtnuicii bir jhne^t 
twj) dny> The iftifting intertncdlate pan w.t. 
rvrnip«ibf«i! L A lurther nine C(ipukrloi^ 
w ere partially iih^rvtsi Sperm jmlurrinn 
pjrl i »i lijpulalitTfi. Tlie eiuiJuc c^Eulmctd me 
learf 4. > ant! 7 ^perm weH tjfnc^unyibly up 
in 9 i if 10) during and ai rhe end of topiikv 
tion. Qipubtion melu h k\l an qml numher 
n( coptiludoty iBtuqica, which were ful- 
lowni hy a regukr tnfm^ period wl mute 
ihan 2 h {irKhdsng titnc frir sperm uptake k 
Mt^-i fi^quoiily, each p.ilp w-a* in^TEid uiwe 
pet leQUdict Again, it .y^LiinuJ ihat then: 



pwrud-iciipuliiihin, h-c tilw<e g T miui 
mum A imumg plug ru>c liUcemtblc- 

Cifcurtship hehaviuur [ >M.irit k.x«Lindi[p 
w'kt> mn very tiPiupicivoin, Tlie inak oiten 
rurnaint'd nvofkuilr^ ,ind then fucUenly ap^ 
punched ihr u- m.ilf, It the male wm more 
icTive, he intensive-1v puku.d lus abdomen 
Snime mak^ nkiOUCiUrtfed rheif bodvi jerked 
^Itchcly, pi neked with forelegs *.mJ peribftna.j 
u tK^pfnning and iiiUa welvbitmg hehiivinui 
Fhese dist^m toufehip movaticmi wert 
Kxnetlines pechmii alwj in iliu inietvah be¬ 
tween rwis copulatory iqucnc^. Diicrci u?n- 
tact inviiilvesi mtnual palpating with male 
and female foreleg-, mid palp*. PrcaifniSarorv 
CLWtrTJship L^rr.l 4.6 min iin average (range 

* I-l2 t n * 111 The mile approached The 

female lor cupLilafinrt Copulamry po*mre a- 
typtcal of other “JVierfJjkm species. 

^permindiuliun Spinning or i l iespcam 

weh with induction u^i tin average ZT 


Fig 47 Relationship between number of 
pumping movements during insertion and 
insertion duialfon in a copulation of 
Theridion Qchfvaium. Each symbol 
represents one insertion. 


fig. 4E Incomplete copulation and 
miertion pattern in Jhvritiion vp. of the T 
OTetanurum-group horn Cyprus Each bar 
represents an insertion Sperm induction 
indicated by double arrows. Gap before 
pseudo-copulation indicates duration of 
courtship. Cl-4 = copula lory sequencer 
dotted bars asiumed 
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bg, 49d-f. Copulation in fftemfton 

lanrgvrum, a: Male occupied with web 
reduction, b: Male approach, fc CopuMtory 
poiture. forelegs of male in contact wrth 
the female'* leg*. d: insertion. e. f 
Conduction oF sperm web clowf to the 
female, e: Tiny sperm droplet just before 
absorption (f. arrow}. 


mm insn£|F * 1.7-1-2, n - 12>. about I mm 
of which way iih-J lor lummichon (tf the 
sperm web The sperm droplet w.** iiborbed 
within US nun and hv *2 .lipping nuwe- 
menn cm averse grange * 22-42. n » 121. 

Entire copulation Juration occupfed 21 
h in .i pairing from i ’vpm< and ru tr-m 26 h 
in .i pairing from Crete, total number of in- 
H.TiiL>motimdTcJai ahiut 20+total tnyertmn 
lime about 6 -10 mm ircujffalv w inured) 


Copulaiorv pamrn iFig. 4!v uvnm- 
plcw); After each sperm irulucrinn a long, 
regular rearing period followed^ during 
w hich the male remained mure or less mu- 
tbnlcs* at jiviut 1-2 cm distorter Hum the 
hmalc. After 2 * h on vtwriige (range = 
1.2-1.5, n = ITS he rciurncJ fu the female 
far the neat insert tuns. During a copulaton 
Sequence each palp often was inferred only 

i Tia- tnf i4 ' rh average im*.in i vr = ^4 4 

± 10.4. range * 2-267 r n - 241 Sirntrimes 
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only one* sometimes three insertions Oc¬ 
curred per sequence, Haemaiodochac were 
highly inflated and reached an enormous 
volume. The sequences lasted about 3 min 
on average (range = 1-7 P n = 17). A mating 
plug was nor discemible- 

Further Theridion species 

16 Theridion c onigerum Simon 1914 
(Fig. 49a-f) 

Material: Austria; North*™ Tyrol, Ottial, Din- 
gertfrld, 1300-1 ^00 m i 23.4.1994* Ecg- ^“QFLACti 
fit THAl£fc. 

Mating behaviour of T. con(gnvm was 
observed from rwo pairs, but with less accu¬ 
racy as regards number and duration of in¬ 
sertions. Sperm induction is parr of copula¬ 
tion. T. corugmim showed a high number of 
sperm uptakes. Males interrupted copula¬ 
tion 19 and 20 limes for construerion of 
sperm web and sperm induction. Copulation 
consisted of 39 and 21 copulatory sequences 
respectively, since the first male terminated 
copulation with a sperm induction while the 
second one terminated with two insert ions. 
It is unlikely that the first copulatory se¬ 
quence is a pieudocopulation. Thus, sperm 
transfer is assumed to start wub the first in¬ 
sertion Apparently there is no mating plug. 

Courtship behaviour Distant courtship 
movements were not very distinct, neither 
abdominal vibrations nor pluckings were 
observed. One mate cut off pans of the fe¬ 
male web and inserted threads of his own 
(Fig- 49a). In the second pairing web-reduc¬ 
tion was not present- Direct con met was 
more obvious, involving mutual palpating 
with mate and female forelegs and palps. 
The male also palpated the female’s sternum 
and abdomen. Palpating usually occurred at 
the beginning of a copuEatery sequence, but 
also before and after the nesti insertion or 
insertion attempt Prccopulatory courtship 
lasted 1 and 14 min respectively. Hie male 
approached rhe female for copulation (Fig. 
49b). Copulatory posture as typical of other 
ItariiiQn species (Fig. 49c r d). 

Sperm induction (Fig. 49e 1 f); Sperm in¬ 
duction took place in close vicinity of the 
female. Spinning of the spend web with in¬ 
duction tasted a little Less than one minute 
(roughly estimated) and involved 20-24 
dipping movements. 


Entire copulation duration 162 and 120 
min. Total number of insertions about 30. 
Total insertion rime about 10 min [low es* 
rimate). 

Copulatory pattern; During each of the 
c. 20 copulatory sequences one or two inser¬ 
tions proceeded, some of them lasting 
around 20-30 s (roughly estimated), others 
perhaps longer. Insertion 31 tempts were also 
present. The entire copuLarory sequences 
lasted 2 5 min on average (range =* 
0.5-10.5, n = 41}- In rhe final sequences 
haemarodochal swelling was as large as in 
the previous sequences. 

Other observations: One pair was ah 
lowed to copulate once again one day afrer 
the first copulation. Remating occurred, 
again with about 20 copulatory sequences or 
sperm inductions 

17 Theridion gfancandrieme 
Wunderlich 1987 (Fig. S0 r 51) 

Material; Spain. Canary Islands. Gnan Canaria: 
Pico de Ids Nieves, 1600 m, pine wood. 

14.2.2001; ExiTonco del Mu lata Nb Megan, g. b 
15.2.2001. 350 ill" pass NE Mo^n. Montana de 
Tauio, 900 ro, & sad, 15.2-2001; alL leg- Thaler 

6 KS'OFLACH. 

Taxonomy The female of T. grfinoi- 
nnraense illustrated by WuNDERi.lCH (L987) 
dot s not belong to the hobtype male, but ap¬ 
parently represents a female of T mtisEisuitm. 

Mating behaviour ol T. graiicamriense 
was observed from three pans, one observa¬ 
tion not in full detail on account of photo- 1 
graphic documentation. Sperm induction is 
parr of copulation. When copub ting, males 
left the females 4, 5 and 6 times for con- 
struct ion of sperm web and sperm induction. 
Thus, copulation was composed of 5, 6 and 

7 copulatory sequences respeclively. Again, 
the first copulatory sequence is assumed to 
be a pseudocopulntion. Also here number 
and duration of insertions indicate that 
[here is no sperm transferred during this se¬ 
quence. In the course of the last sequence an 
inconspicuous mating plug ls produced, Ac¬ 
cording [o the presence of a presumed 
pscudocopubtion and of a final mating plug 
sequence, as w r cll as the prolonged penulti¬ 
mate copulatory sequence, copulation re¬ 
sembles that of the T- vonans-group 

Courtship behaviour: During distant 
courtship, males pulsated their abdomen 
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Fig. 50a-d Copulation m THendiov 
grantanAnem*. a: Copulatory posture, 
male c hewing his right palp preparing 
insertion foreleg* of male in contact with 
female'* legs h r c: Inienion of right and 
reft palp d: Sperm induction, sperm 
droplet just be mg absorbed farrow) 


and plucked alternately with rheir fiirctcfis. 
Huikin^ wa* very intensive and liequeni in 
oneniaMn - c 20) TlriMtialeulHi^hciwcJ 
walkabout and irregular wekspinnm^ be 
h-ivinnr, During direct contact male* mien- 
-ivclv pLilpatcd female ki^ und body with 
lheir Iwckfp ;md palp, In fhn phase thy 
kmalo were active und pal paled in re* 
vpunsc when they willing (a mate. 
Otherwise thes lumedaway fmn\ the nnib 
and males then cnnrirmnl with cmirt^hip- 
WKm appro.iehtn^ rhr ivmale* tor cnptjla- 
rinn. male* apron inrm-ivcly palpated the 
female ,ind rherohe induced her fo 
rhr c 11 pul ,1 r 11 re pi * r mr. i jj uj rt ?h Ip J mat tun 

w,i‘ v^rtablr. H. 11 and lb min t'kpuhuo- 
n 1 pc^Turc a* typical of other ThcrwJjirti 
ipeciQ (Fm- 50a—eh 

Sperm mill diem (Ftp 50dh ^prnninjf 
■h| the sperm web with indue nun muk akmt 
1 1 (ini' nn average (range = ^ 165 s P n 
^ l. 44 14iE w hich wetr u-*eJ fuT o imtnich. n 
iii rhr -spymi wvk The ispcnu droplet was ik 


y.irbcd willnn Hi f on average and by I J 
dipping rruivementi on average (on^ ■ 

9-20). 

Entuv cnpuhimm dtir.irum 180, 21ft :inJ 

211 mm, Total numk-r uf H, 

140 rod 1.42. Trnal Lnu-rrmn nmr 1 [9,A and 
I H.h nUn (Te-spetlively) 

Copubrnrv pattern (Fig 5ta* h) Num 
K'l nf insefTlnfr* during pSciidi>copglutuin 
■II is 2 and in. with mean duration ni Ip, 1 * 
and JO J min Pttajdmqputflfitni bitted 24. 
ifi .ind 25 mm. Uteri sernal Lupubitun, ^e- 
quence* fnllownh during which each palp 
was iniffted fm nhuut 10 nntn tme.in • l Oh 

and 10*9) and with autonous haeimin^ 
Juthijil swelling I Fig. 50h, O TIicmj mm- 

Mum rrppurenilv felled actual >pcnn trans¬ 
fer hit eimoJ w < e tt ipulait iry hkjm sjw c i I as e - 
ed 21.5 mm »an average L range ■ 16.2-26.0. 
n * 9) r hut rhe pcrai! rmi.UL teguence wa* 
much Itinger, 44. T -T.h ^nJ ihc 1 mtn m 
rhe ihfee pain rc^peenvely. One male was 


Jlfl 
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arrack ed h chi' female Jimn^ m mtcniK-Jr 
ute irpoin induction. «.* duu he had iu e> 
cape and fib palp* ten M ined uncharged 
Nevertheless, he rhen renamed to the (e- 
male, conned and cimnnued with rhe rtexr 
tong insertion^ ,l> msujiL Dunnii the la 4 twu 
x^uenco ihe utmikr of insert Lum wo* in* 
t re.ix.vi, while imeftwm duration decreased 
In ihi' very last topohrorv hc^mc* 
haemamdix’hai int"Lmun nruJuaLly Jiyp- 
feared. It i> turned th.il by these >hurt+ 
tunc appUcotiim* j mating plug secretion is 
irantfertfth apparent I v a* in ihc 7, nmana 
lyiiiup iKwriAL-H 1996), kit Lv> campkii- 
<>u* its only the cupula tury or thee* mt hmIcJ 
and not the entire cpLgynal groove Alien 
much le ,fc - time was invested lor finmuThin .?r 
thn plug, 45-46 in in, 

18 Ther/cfar? mranestem Singh 1890 

(Fig. 52, 531 

Material Yemen. Sanaa* or„ Jdt It?, hr A 
v^a KAftTEN- 

Taxuinmiv This ipecia- vm first de¬ 
scribed hv SlMi l s 11 *90 J lt- im Yemen m d 
since then ha.* nut been mentioned my 
entire. The recent material Irum Yemen cut* 
respond* well tu the type material (Museum 
JhhroJf* ruTmrllc Pam, AR 212S, exam- 
modi. 

Mutiny behaviour of T itu~docKcm wbiv 
observed from one pair only, ^perrn indue 
non i* pin of copulation- Mates interrupted 
copulation 4 time* furconstnietiaii of *perrxi 
web and spcitn inJuciiun. Copula nun cun* 
'hted o! t sequence* llir first c->|Hjlfrt i >ry 
sequence is assumed w k- .i pxmdtaenpula- 
t Kin. Duration of msemaiu indicates that 
tv i sperm is translated during tins sequence. 
In ihr c.iLirv ca the h<i sequence -i con-pic* 
im Hi* muting f : lsi*c n produced. Gipubitiun 
U'Jluwk rhe partem of rhe T. iunaru^ptmp 

Courtship behaviour During distant 
cuuitxhip the male performed .some rapid 
wulkabuuts wuh mrbypinrimft abdamirml 
puknkms and intensive plucking* with 

foreleg When. apfiMnchkne the female, ji- 
rrci tom.it i with rimru.it palpating tout 
place- lYettipuhiiurv courtship tasted 5 mm. 
Male plucking and palpating occulted before 
r.ii h emulator, sn^^nce, and e^prcsallv at- 
Eer the second qHrrm tnduvikm. when the it- 
male became oftjKftHve and [n«J to pfty cm 
rhe m/ile. Thu tnrennediate courr^hip IdsTed 


2 0 min. G.ipuLitutv j^tute a* typical ■ «1 
cither T^enJirm specie* (Fiy. ^5) 

hperm induction Spinmmr ■ -t ihe aperm 
web with indue nun io* *k. abour ] min i 51 r 
-usd 6 J s, n ■ tV, The hpefm droplet was 
jl^sottied by 22-16 dipping movemtuu A> 
in the T iiiruiPis-nrinip, the Eitst spemi in- 
duet I on ti>>k rehiiivdv h *ng {95 i) with a 
larger number of palpal dips (Ifi 1 and i hu^c 
^ptmi Jmplet (miire than 1 nmn Larger 
tluin pres-ioui ones!. The final spcitn induc¬ 
tion aprarttuly ptoduco the mnuruf plusjse 
ereiuwi, which m tr.inifrrrtil trum the- m,ilc 
ecnital tract in the patp v via the apemi web 
,ii id then the female cpiK>num I ee aL’>« 

KMOFUai WS) 

Etirifr cijpulanon durarmn 9fi mm Tiv 
ml mitnkr if in^rrifrrw Sr Total m-errisin 
time 21,2 min 

Cupiibimry puElcm ^Fi^ ^_ L Number 
nl msertium dunne |>seudLKupulutkm 11. 
with a mean Juration of Sy mm {range = 


Fig. 5la. b Copulation and insertion 
pattern in two pairs of Therp'cfton 
grjnranarrero* from Gran Canaria. Each 
har represents an insertion. Sperm 
iftriueiion indicated by double arrows Gap 
before pseudocdpulatiori indicates 
duration of courtship. P ■ 
peeudexoputation (noi proved!; C1-G » 
cnpulatory ^equenres 
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Fig $2 Copulatkm jrid insert iuri pattern in 
ThvndiOtt mtaneKenj from Yemen Each 
twr represent* an insertion 5pcrm 

induction indicated by double arrom Gap 
before psoudocopulation indicates 

duration of courtship P - 
pseud otopulaTi on (not proved): Cl-3 = 
copulatory sequencer MP ■ mating plug 
sequence 


Fig S3 Copu tar ion In Th*rtdton 
rrtc&fwMtnt Formation of maTing plug 
|a r row) 


1 ,@-8.4) PseuAxopuiotiun limed t rmn. 
Tlitn ihrcv intermediate copulEitury se¬ 
quence* billowed with numcnHb rruwnioEb 
(2|,9 and 44) and tnngtf insemnn* [mean 
= 21 6, range ■ h9 i[.y for Cl; mean = 
14 7. run lv Z.4-JM tWCZ; mean = 147. 
range ■ 2.2-40.5 ford). These insertion* 
upponnrJy reflect .iou;il sperm tmrufrr. In- 
rertnediare ^ipiil.iMrv sequence* Lifted 
10,4.10 wind 147 (respectively! During the 
l.nt sequence ftHtmNEihJoLh.il mll.it ion Ji- 
appeared already ntrer rhr worn! inrerrum 
Rv ihiLiT I 50 palpi! .ipphentium ,i rerminri 
is transferred which result* in the lnfm.itidn 
of the nuting jiliiii (Fig. 55). lippsremly as in 
the 7, wicuii-gruup jKsOfLAill 19981 The 
eti.it plue sequence t;ur*d \2 min. 


19 Thtridkon ohiertt (Thorell 1870) 

(Fig, 54a-f) 

Material Amina VntJticru Trtut. Banner re- 
Cum. i'H'Mtmbeffr*- it lflOO-]<KB nu 2M.IW, 
In; Ilmttlal.h &Thsifk 

Mating behaviour wa*. observed twite 
(rum tme pair hut ubtatalicn nor m 
full Jeluil and with lew luturucy a* regards 
duration of sperm mductum and insertion 
Sperm inJuciinn k pan uf Mipidation. T 
iALtti showed eKl- higher number uj -perm 
induction* observed up to now among 
comb-footed spiders, Millet interrupted cop¬ 
ulation 25 limes tut construct ion *4 sperm 
weh and induction. Qipularion consist-.j .it' 
26 iqinrm. h hm nut Been pnived 
whether the hr>i ciipulmury sequence b a 
p*™i KH.ipi.iSut m m A mating piuu w.l* net 
discernihle Females apparently retime. 

Courtship behaviour: Male distant 
courtship comprised a long pemsJ of web- 
spinning The male imbilled numerous 
thready approached the lemale (he 54a. 

hh palpated her gently, left her and 
continued WEth web-spinning. The female 
iva* relatively he. live ( mJ perked 50 tunes he- 
fare the first tiutrtn.nu and 2-20 times k- 
tnre each insert inn throughout copuJiitian 
laltoftrhfir akmr 250 nines when virgin 

and lie least 150 lime* when copulated 
once) During ptmipubHOfY courtship once 
rlie male neither dm wed ak1oniin.il vibno 
rtnrui nor pluck mgs, hut from the second in¬ 
sertion onwards he vibrated hn abdomen in- 
tensiveh before mem insertion!. Male al> 
Joininal vi hi alii 3i u and female |erb then al- 
rematrd Palpating usually incurred at th-c 
Ivginnme nf ,m iruennm. Precnpiilnion- 
enunshtp lasted 11 mm m one aise. The 
mtde appn niched the lemale tor orpuEminn 
Not only the popularL>ty srquawc. hut each 
iriH H Ttuin was precejesl by .m intensive 

€* inn kKi p pv m si E , ip i Amny p 1ST I ire V- r % P • 

jc;il of Either Tkcndum -pn'C itv, with lei* Ci’n- 
ejci i F i H- 54J-0. 

Indueliwi: Spuinin-j ••-I the ^pertn 
wrh with induction w.b very I.cst. fiikuiv nn- 
fy 20-25 5 and Involving I4-IW dipping 
movememt Th« ^pt-rm droplet was mthet 

small. 

Entire copulation dutautm 174 and 200 
mm. Te4uI nutishcT ol iftsmluns c 90 ,md 
74 Total insertion time c~ J and \ mm 4 
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very loit m cnmp,iT*d with entire ubf i^n 
i nnc r Mint ui the time invested in tinm- 
tfl£ activirit* and ^pcrm induction. 

CopuUtnn juriem The Me^i l. j ubr. 

ry rtMjuencc involved - i iiucmoru and List¬ 
ed ^ 1 min in Line pair. During each of rhe 
[rilbumg 2> <> ^uJsequence* three m- 
KTEiniur yn iivem^e occurred l range * 1-7). 


.dl of rhrm lusting sinEv 1-1 SrL^rnon af- 
tempt* wwe also present The entire copula 
lory ^tpenen lasted 1 mm m dvcraEc 
(range - 0 . 5 - 7 . 0 ), depending on the inser¬ 
tion number. 

Generic placement: Tfandkm Mem ha* 

been transferred t- the genus Adwemmtn 

hy HttMEft k tfrnmc, (199! ), ra It had 


Fig. S4a-f Copulation in Theridian ohlertt 
a, b Male approach Male chewing hit left 
palp preparing insertion (b). c CopuSarory 
posture, forelegs of male in contact with 
female * legs. d. e insertion f: Withdrawal 
of palp, haematodochae collapse after 
removal and sclerites and embolus are 
Thereby twined baric to their original 
position (arrow). 
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¥tq. 55 Copulation m 
Theritfian ptnirpfE from 
Conica in^mnn of left 
palp 


been placed b\ Simon (1914) and Weeiile 
(I9J7K both *uh T HtnlffmiauTi, in a 7M- 
Jjdrn-Mjbgf^iuf (OfifThcr wItH specie* nnw 
placed inn* AJLi\3rLinrT[, However, in gem- 
lul mcirphiplcijp.. e-|?, rwu regular upuphyscsi 

lire present in the male patp. and especially 
in copul.iEi.ifv behaviour, je de.it iy frvrmblc'. 
TheriiiuM senni lam. Therefore, rr* place¬ 
ment in TJumdior; u >t rough supported buff 
NevcrtheEtt*. the uipuliitory pnltem «l f 
ftUern differ* conskfcfably Item rh.ir *-r rhr 


Fig, 56a. b; Copula Han and insertion 
paltern in two pans a* rfrendmn pimcofa 
from Cornice, Each bat feprmnls an 
insertion, Sperm induction indicated by 
double arrows P - pseudcKopulahun (nut 
proved), C l-3 = copuiatory sequencer Mp 
- mating plug fequence. 




0 30 30 90 120 150 £10 240 



Duration of Copulation (min) 


T tmwnj-i^oup. which include* the type 
5pc<ir- *rt i he genua. 

20 Th&ridbn pfnfcofa Simoh 18T3 
(Fig 55, 56) 

VLirmul Fc^rn:*, (\in,n ,i. ( _i [v i, fitfrr »Jr E^rtu 

Mu. IWi-i Ji llilujildu, E2CC in, tr ^. 

W 4 2001 rnJ I 5 2001 Hiilte .W. 1400 1440 
in. ^ inJ r^. IMJBh .>1] h Kj^cvliilm & 

IliVLEJU 

Maunu behaviour of T pimoti to oh* 

served iTiim three p.urv Sperm induction is 
pan Ciipularion M;ilew mremifftid enpu- 
Litton 6, 7 LinJ & time* (or ccnstnjctkm erf 
*pvmt web and sperm induction. Thcttfurc. 
-.opulitton amsiMcdd 7, H and 9 sequence* 

respectively, The Irrst cofiutniofy sequence 
n .tunmed n> hr a i^duliKupuL'iTiEin. Num¬ 
ber and Juration of insert limn indicate ch.ic 
then: i* no >pttin rnm-Eerred during till- h> 
quenev In the coufie -‘i the but sequence u 
mutmt: pl'ic is produced- 1 Vipiitahnn fallow* 
the partem nr ihi* T t .injur-gmup. 

Courtship bduvicar During distant 
Loumhip, d performed at jIL one iruik pul 
sated hi* .ikfamen and plucked with hi* 
fardegt. [)fcrect comae r involved immtnl 
palpating with r M.kEi' and female legs and 
palp??. Courtship duration was variable, 
0.5- 50-0 min. Tile male appn ladled the fe¬ 
male fuf copulsthin. Cflpulfitnry picture A* 
typical uf utherTVndirm *pef(Fi^. ill 

Hperm induct tun: fipinninn uf Ehv qvrm 
wyh wit]i inJucMun tuuk ! 1 mm on Awt- 
^etranuv - 59-S2's-n iU. 16 m4 j which 
were uieJ fof CiihstruLtiim of the *perm web. 
Tlir sperm drop hr wad .dHiirhrd within - 
.ind by mily 7 dipping movement on aver- 
aqe inmi*e = SI. Dunn| the liiit Jap the 
imdr palp remained on the druptet ivir .s 
rather king Ernie 

Entire enputarlpn Jurarum in, 64, 72 
min. Total mimWr of msenton^ M2, 72* 50. 
Toth] Irucrtmn tmiL* IS, 23* 20 min respec- 
nvely. 

Copubmrv pallvm iFli: ^i\u bj: Nuiti- 
ber ill irbciTitm* during pseudocufiubitiun 47, 
27 nnJ II. with .i me.in Jurnttun tit ].i. 1,6 
■ind 2.1 min. r^udocnpulsiuin U*ttJ S.7. c 
3 and 9-1 mm respectively Then several 
izopulnrmry sequences fallowed during which 
each pulp t? tnvcticd for a luim-r lleiic (mean 
= ^5 2. 55-6 .ind 49.4 ropteticcly)- Tlicse in- 
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Fig 57a-d CopU^Tinrt Jn .mpr+MSUffi .1 Male approach 

with contracted foreleg* b. c insertion of right and loft palp 
Forelegs of male contracted and not in contact with female’* logs 
c, M^cmatodochae of right palp st»n expanded, although opposite 
palp already inserted d Sperm induction, sperm droplet just 

before absorption tar row). 


K’ltli ni apparently reflect a. “hi A ^rtn Tr.iiiv 
ler Such mrermi.-Ji.7te cojHihuin sequence* 
lfisted I .S mm on avetagr grange = f. 2-2,7 1 
n ■ IH} During (he Ian Spence of iraer* 
lion* kacrnjtrxlixh.il md.uirm yr-iduallv Jiv 
appciireJ By numcrmn *hnrf-rime applica¬ 
te nv% i secretion rmndV-rted which re 
cultnl in rhe fcirmarton nf a maims; plug, ap* 
parcntly a> m die F ummi^uup 
IKsohaoi IW1 The mating plug *e 
queue? htfed 56* 4| Q and 25.1 mm 

21 , 22 r/terid/of? s/syp from-group 

21 The^d-ion ^mpr^sc/m L Koch 1881 
(fig 57. 58) 

Maletiih Ifidf, Bardtnui E, itaurai-JXrpilj, 
U^ntri-MimrunJirL^v kX 1 tn. cr ^ , 5 . 6 JC 05 * leg, 
h'^ n ^-> 14 * TImi.hi 

Marine hetatfinof ndf 7 rnipressum wa* 
observed frm three pain. but one obwvB* 
nun nut in full detail. on account < 1 photo 


graphic AKtimenwttau Sperm induerInn n 
pan 14 cnpiilutiijn. The mate constructed T 
4 and 6 tpcmi wvK during sputiUion 1 1 
uliitirtut included 4 and 5 copulaton. w- 
quence*, which went followed by a regular 
re hi inn period te eiim (ind inline nmi' E^r 
vpvnn uptake) InimM sequence* eai.h psi ly 
was inserted uncr It ^ assumed that there l* 
mi p^krjiKnputafion. A miring plug win 
nm JiHcermhlc. 

Courtship behaviour Sutultir u« T 
vinpikiyin Male disiartr courtthip tumifrfed 
■ it ikinmin.il vihfanntw .Ifni CaurtfWM pal¬ 
pating with firm leg*, In rf^in« T the teimilr 
icrkcd and htnlceJ her foreleg* towards the 
uulc- He then gradually approached lm 
with furwnrJ-eitended palp*. and trifled Ji- 
recT contact. At in T. sutfj^uum and in eon- 
mwi in oilier Thmdifti &pecicb* the male 
drummed ho palp- .iguin^E thefemale* ecit- 
n.-' region and sternum. All these male and 
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Ttwriiiion sisyphtum 



Fig, 55topulotion and insertion 
pattern m iwo purrs of rhefitfion 
wpresiunr It gin Sardinia (a, b) and in 
fiherrdrgn Snyphtufj} from Northern Tyrol 
fc), Each bar represents an insertion Sperm 
induction indicated by double arrows Cl-9 
- copulatory sequences 


female im demerit* were repeated before 
each ti ifii I tar i if| ! sequence- After sperm in¬ 
duct itm rhe male mtmnme* u will la re d hi* 
Ks!v- Prco^ukuirvi^urt^ilp Li>trJ 2T-4 
nun LApuliiUjry posture in m udier Then- 
dfon specie* (hy. 57 j(=c), but the nwliV lee* 
remained hill eonmicitd Juhtfg minion 
.irul did nor much ihe fem.ilcT leg- (Fit]. 

57*<J. 

Sperm induction (Ha ie 57 JF Spinning 
i 4 rhi- sperm web with induction twit a nel- 
.inivly lung time, jhuji J.8 nun *ut .is. 


(ran#* = 1.2-22, n = 7!. 0.5 nun - >t which 
wa* tucd liif cortwructum of the sperm 
The %perm droplet wa* ,iKnfhtd within I T 
min and by 11 dipping movement an aver¬ 
age fringe ■ 4-lti, n ■ 7). 

The entire ajpubrtnm duration ^tU' 
pied 15,4 1 i Eid 66 nun- lotfll number of in¬ 
sertions 7 10. fetal insertion time about 1 
min only. 

Coftiilirnry pan c m (Fig. 4h.i, M: TTu 
regular pause interval between twu copula- 
tury ^qucuco was shorter ihan in T iuyfAi- 
lo n, lading ah Hit 9 nun un a venire i range 
4 SI 1.5). A* in T suyphum usually iwu 

ime-Fiton* ti.nA p>Li^^ per cc^uence. wmic 
t ime-. cm !v i in e En^err it in- we re she i n v r rha n 
in T inyfAruntn mean Jurarnin irmly 6 -■ 
trnn^e = 1 — 12„ n ■ 19). After irueittuni the 
partners (ctnausd muuunk>> for ah ml hull 
a minute Then the male moved away tut 
*perm uptake Hie ^ncmies lasted I 4 nun 
on ivtragr (imps * &3-2 l r n = *)■ A mat¬ 
ing plug w.k nor dtsevmihte. 

Copulaturv behaviour oi T. rrnjireiunn 
}ui been Jen-ribed already by BilAL/N 
(1963). Unlike in the present pairing, 
Bfc'us 11965) recorded 1-7 copubtnn >e 
quentes and I sperm induction only. Fur- 
lln-rtikirc. rhr re.utnit period Ivrwvt'n to.. i 
seituencf^ mole ahnu $4 min in one |\ur (n 
= l, RfirM s 1963). Only irwiriin duration 
lully dKieet with the priH'm observations. 
The females of Braun 11965) were collect 
cd adult specimen* Dierehue, it h un 
certain whether these femah^ wen* eirgln 
l iopnl.rrinrm nt virgin nr previously mated 
lemale.s may J liter ctmu Jerahly. 

22 Thmdfoft sisyphiur n {Zmt* 1757 ) 
(Fig. 58, 59) 

\tj|FrijI An^lrij. N Tvr.i], |Mirl-m li 

ren, =T ;.. H 3 W3. leu Kviflvi M ^ JUMP 

Matinp hthaelour nr T usvpJUNm was 

iih-ctTVcT from rwnpatPi 4 Fur unle nnee tidin' 
pi civil- Coniaer coun^hip in vi rived ClUv 
spicuiru* male dmniming Fi|'enri indue rmn 
is pun Lit copuLirn m. The male conrirucied 
* spcTtn wcHdutuigeupulaliun. Cnpulation 
itUeluJed 9 uopuUEoh H-qumce*. which 
were fulluwed hy a re^jLir levtimj period ol 
10 mm (including time for - perm uptake) 
In ihhwi ^jnencei i^ich pip w^ irueited 
once. Ir i«i mmid rhar rherr ti nn pienJn- 
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topttluttun, C -1 T. musiinum A 

nwring iif it observed 

Courtship behaviour h<mn£ distant 
court^h rp ihr mule vibrated hi* BWomen 
and earefutlv palpred wish hi* fjm leg* n> 
ward* ihe female and again rciranted hi- 
ttrirv He l hen ouftnudy approached the fe¬ 
male with hall contracted foreleg palp* ex¬ 
tended forumJk iiiki darted direct cuntuct 
In contrast to other TTurntbrn specie^ the 
mule intensively and Liltemately drummed 
hi* palp* against the femaleV epfgynutn> 
sternum and mnuthpLin*, while the female 
remained more or Ichs mot ionics. iTrum- 
nnnu was pcHi rmed he tore mo-t insert 10m 

for 27 son average (ranee - 2-100. n - 17) H 
w ith about Zhtontacb on averse (range * 
i-1DP* n * 20) Only we rio drumming 
occurred- After -.petm Indue r Jon she ma le 
■imenmrs ortdlkred his body and then be¬ 
came mon-unles* again. Distsuu awirtihip 
wiis performed shortly before each eoputain- 
tv vcqucnce. Precupuktury cuurtdup biicd 
3 min. CopuUury posture a* m other 
rheticbm specie* (Fig- 5^). The males legs 
remained half command during mrertinti 
and did nor touch the female- leg*. As rht 
copulaturv sequence advanced the female 
changed her inclined fxtiture w & mure bur- 
iaomal one. 

Sperm Induction Each coraion riem nl 
a ^perm weh was preened by 'irregular wek 
♦pinning. Actual spinning of rhe sperm weh 
with induction U *k a relatively long time, 
about 2 tt mm uit uvcit^e {range =■ 2€—1-9. 
n * 10). 1.2 min of which were used for 
construction nf the sptm weh. The sperm 
drnptur was aknrhcd within L 5 mm and by 
only B dipping movements on average 
(range = 1-12, n = 10), Once iht male 
dipped only one pulp into the droplet for a 
tone time. Sometime* he contmudl his dip¬ 
ping movement* withnut touching the 
*perm w eh any more. 

The entire ci?pul.iliun duration ecli¬ 
psed I $9 fnin H total nuniK-r of insertions 
17, tufa! insertion time 6.5 mm. 

Copulirocy pkem [Fig 5&J After 
each sperm tnducrion a long, regular rests fig 
penod [■ ■!lowed, dimng which the male re¬ 
mained Ohm or less motion W and courted 
md) shortly before the next sequence. After 


Bg, S5 

Copulation m 
Theri^joo 
sisyphntm, male 
approaching for 
insertion 


li hour 20 mm on average (range * 19-22, n 
■ ft) he returned m rhe fem.i It for the nrvi 
imertinns. During a copularori, ^\|uence 
each palp was inserrnj nnlv imce for 20.P 
on average (range T.l-lh.l, n»19j The V 1 
quences Iruxed 2 min on avriagr irangi- = 
J .1-2.1, n * s). A nianng plug was nor uk 
vfous. 

Copularon 1 behaviour of T luyphitim 
ha.4 been Je»£ribcJ prevtomly hy LoC^ET 
U92h) and Rrai s (1961). TIlc present ok 
s^rvanon coirespsiniis w^ell wnh regaril to 
overall copuluTory' paiicm, numher tif copu- 
Lhor 1 sequence*, sperm induction* and in- 
semonff. BftAl'S (\ recordeii 4~7 copu- 
hirory .sequence*, L> KFT (1926) ai leair P, 
each wirh rwo insemcmi. Abo rhe rtiTing 
periml heiween two sequence* huted 19 
min on average in chic pair (Rfi Al.K 1961). 
Tlir preens virgin female remained rather 
P 3 »ive, while rhe female* described in rhe 
Eirerarurc participated much more atnvelv 
in courtship, A pre-stage of a maung threarh 
a?* reported by Bfc ALrrA wm not r iken-fd m 
the prudent ptmng. The male perfiamed nn¬ 
lv wMTie walkabout.* and irreguLir w r eh-*pin- 
nrng. Inaerrinfti laued akiur twice a* long a* 
rhose dfMZumenEed in Li* KET [ 19261 and 
Rrais|I961). 
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fig. Gfla-g Copulation and main palp in Arhaeara nea /wnara <a-e. e, 0. 

A. frmutom (dj and A. tepidariorum (q). a: Sperm induction, sperm 
droplet Juft being absorbed (arrow} b: Insertion completed, male palp 
withdrawn, haematodochae Hill inflated c Male |ust applying his palp, 
d: Copulatory posture, Forelegs of male in contact with female's Jeqt e: 
Male palp, retrolateral view, F: Em bolus with intact tip (ridged part), g 
Male palp with broken embotu-s tip (arrow). Scale lines’ O.t |e r q) and 
O.Dt mm e-g photographed by 3. TATzmiriw. 
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Steatoda *type 
23-25 AchaearaoM 

Representatives of rhe genus Achaean 
ar\ea perform rhe shortcut insert ions among 
Theridudae. biting only E-5 a. Courtship 
proceeds without construction of a mating 
web- The following behavioural elements 
support its placement among ihe Swiak- 
type- Sperm induction takes place inde¬ 
pendently of copulation and is a long 
process; number of insertions is low, In the 
field 2-3 males can be found on rhe periph¬ 
ery of a female web Sometimes also her- 
erospecific males were among them, 

23 Achaearanea funata [Curck 1757) 
(Fig. GOa-f) 

Material. Austria. Eti risbmds , Sirancbittcn, €f g, 

6-0-1994, J*e- KtfCfrACH. 

Mating behaviour was observed from 
two pairs. No mating threads were con¬ 
strue ted. Copulation involved 4-6 inser¬ 
tions of a few seconds duration only- Appar¬ 
ently there is no mating plug. 


Macing behaviour was observed; from 
five pairs. Courtship and copulation was 
similar to char in A. luruiw and A. leprdari- 
orum. Copulation involved 1-1 insertions of 
a few seconds duration only: Prtcopularory 
counship lasted 0.5— 15 min- Insertions of¬ 
ten followed in succession. Copula !017 pos¬ 
ture as typical of other rher idi id species (Fig. 
60d) Sperm induction took place inde¬ 
pendently of copulation and was nor ob¬ 
served. Entire copul a non duration occupied 
only 1-2 min. total number of insertions 
mostly 2 ., once only I and once 4 ; total in¬ 
sertion lime a few seconds only. 

25 Ackaearanea tepidartorum (C L. 

Koch 1841) (Fig. 60g) 

Material: Austria, Innsbruck W L ff^, May and 
Julie 1994, leg- Knoflach Innsbruck, from in- 
side hcnue, tr q _ Jan, 200T Ee^- Vogel. 

Mating behaviour was observed from 
rhree pairs No mating threads were con¬ 
structed. Copulation involves two insertions 
of a few seconds duration only. Apparently 
there is no mating plug- 


Courtship behaviour: During distant 
courtship, rhe male pulsated his abdomen 
and plucked synchronously with all legs. 
Frccopu I story courtship lasted 10-1-5 min. 
intermediate courtship before rhe following 
insertion G-5-6-5 min (mean = 2 4. n = 7}- 
Copulaiory posture as lypjca] of other 
theriditd species f Fig- 6 Db h c}. 

Sperm induction (Fig. 60a): Once, 
sperm induction took place 50 mm after 
copulation. The entire procedure with con¬ 
st me non of rhe sperm web and indue non 
lasted about 10 min. During palpal dippings 
drop contact was maintained for a long rime. 

Entire copulation Jurat ton occupied 10 
and 16 min. Total number of insertions 4 
and 6 . Total insertion time only 5-8 s. The 
pair quickly separated after insertion- A few 
insertion attempts were observed. 

GERHAftDT (1923) observed one copula¬ 
tion of A. kmm (sub Th^ndium jormotunt} 
with a single insertion of a few seconds du¬ 
ration. Afterwards the male was sucked out 
by rhe female. 

24 Achaearanea simulans (ThorEli. 

1875) (Fig. 6Qd) 

Material: Austria, Innsbruck, Knncbiltcn,ffg, 

6-6- 1994 and 166.1991 leg. KhWUlCH. 


Courtship behaviour: During distant 
courtship, the male pulsated his abdomen, 
Jerked intensively, and plucked with 
forelegs. Also web-spinning activities were 
observed, bur not in the ritualised form of a 
mating web- During his walkabouts through 
the female web, the male attached rhreads 
and (hereby courted- The female wus re¬ 
markably active,, often changed her position 
within the web, palpated, and one female al¬ 
so plucked with forelegs. Shortly before in* 
sertion the male often performed strong 
body oscillations by synchronous contrac¬ 
tion and relaxation of all legs 1-40 rimes, so 
that rhe female was passively moved. Then 
both partners approach for copulation. In¬ 
sertion was succeeded by another courtship 
period, preparing the next insertion. Pre- 
copulatory courtship lasted 6-25 min, in¬ 
termediate courtship before (he following 
insertion 1-72 min. Copulaiory posture as 
typical of other theridiid Species- 

Sperm induction- Once, spenn induc¬ 
tion took place 35 min after copulaiion. 
Spinning of rhe sperm web with induction 
lasted 16 min. 8 min of which were used 
for construction of the sperm web. The male 
absorbed the sperm droplet within 8 min 
and by Z 0 dipping movements. 
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bg f Copulahon vig mating IhrtJtl in 4netos].mi.■ i front 

Cietu (a d) grid TuTi^T'ifv (u, 0 J‘ FemiMe approach along mating 
Eh read kegs in dow together b„ c~ minion of fighs and left palp 
respeciivety Leg contact intent Note posture of female legs, id m 
I'oj. d B e Withdrawal gF palp, thread like emboiui tom out horn 
female duct (arrows), f: Restoration of disarranged embolus 
farrow). 
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F tit i re ti if' ijI.i 111 in Jur.ir it>n i Keupic J \, b 
-inJ 'C' min, depending oil the Jufaiiots ui 
iritemicdsaie uwtmhip T >t jj number ol m 
-.fTtn'fp i Tncal insertli’ifi time 2-5 j - The 
pair quickly separarej after insemun 

Overall tuiirw uf tupuhitu'ii m Jt- 
sited h GERHlAinr ( 1923 . mb Tfctfndnrm 
V|wltnLiru 7 n) anil (1915} The utv 

iimallv ^tive fi r[t■ l 4 the female during 
courtship was oui lined hy BCKNET. 
Couiohip for virgin female was shorter 
than fi if imted female 1915). 

Gfrhasuu itWll observed ipu lateral m- 
tatlrai sind numeTHHJji umifiickthij hikt- 
Um\> insertion* bated up to 5 » {Uim 
han in 1923) and 5-7 "■ I&3NNB 39*5). 

Jvimerimcs .iUo rhe same palp was imend 
twice. Remannp u*sk place, but km ale* 
guarding m tgg-^c id used copulation 
I He vsurr 1915) Sperm induction u-.-i* <ib- 
served once a tour 40 min at'rcr copula non 
LLjERILaRPT 1923). The whole procedure 
lasted 15 min* uf which 7 min were used 
(hr cofttifucrinn *if sprrm wr K 5 rnm i. r av- 
in til induction. During insertion she lip o| 
the embolus breaks of! (Abalqs 6t Rau 
1963; bicicirr & Luc:/ak 1974). which h 

known e.spec Lilly for Lnmdiectui. However 
The hmrill embolus piece found left rn the fc- 
m.de receptacle (AMis ^ H19M) ap¬ 
pear* eo he an ineffective m.itrng plug. The 
breaking point b at the rutted dttliil pan 
(Fig 60u vrmis 60t; rnfjct efiitulus shewn 
here for A bitiics fsic ciimpLiio-ToJ. 

26 Anefosimus sutkus (C L Koch 
1 B 3 B) (Fig. 61 , 62 ) 

MjTl'suI' L vptu*. Akxmju peiUnuJa, ftmana 
Atnonbu 4 16.2.1995, or ^ rtjued from m cgg-AAC, 
trg. KsttfLAtH 6 t TllAJJJ- Greece. W-Crere, 
t n. 1 -' ■ruli^iP 'iMHJffimlkljnai. < 7 y. fi 3 .- 1 , 4.1 W, 

kit.illi’TiM. luravd^iiinDud^ih <7 g. 12.- 

ILSJ0O2. Ire KnoflJsa* & Tiulfj Yemen, 
Sana'.i Jufti 1998+feg. VaS HaJCTEN. 

Muling behaviour was observed from six 
pairs two of ihein not in full derail on ac- 
L'niirif of phLii^T^niphic .iiCLimenratirm A. 

dearly folhiw> the SkuErdo-'iype >>4 
copulation Sperm mduci mn tiikev place m- 
dependisifly of coputarion. Dipubrum prt> 
cccds via murinK rhre-*J and temulc :ip- 
fmmh and involves 440 inwfttioni A 
hai .1 remark ihly Son^ rmhtlm, 
v*hich l« rhnre rimt^ longer than the males 
btdy and which if idly treated mto the 



hpg.. 62 Copula Iron in 

Autttws from ^emen 
Wthdrawal of thread like 
embolus (arrow), which i-s three 
times longei than the male's 
body. Ultimate diHfngagernern 
auompliihed by female turning 
around. 


oormpocidltV female copubtiiry duct Dur- 

me wsrhdtiLHJL-.il Lil rhe palp rhr thr.-_fc.MiLr 
emHrjltui w tom suit Emm the lemalrV duer 
and thereby ftretchcd (Fi)f- 6U. e, 62) and 
dtvirritniied. After withdrawal fuflow t 5 
min i>T resiorariop, during which the male 
hrin^ m emhnluft mr L . the ori^ruil spiral 
rv^tinn condi rinn. Apparent lv nn mruin^ 
plug is produced. 

CburuHip Iwhavinur Wlwfl m l.iiiE.u 1 
wrrh the tVm.de ueh, the mnle pulsated bn 
■klomen a nil and ihrn seined ily ivmmij a 
par! of [lie female weh ixn l ohm mil n m of 
the mating ilitniJ. Sumciinia. lie briefly up- 
pmached the femak More lh^ and palpal 
ftl hen Duftn^ htn walkaKiLirs the male tegu^ 
Lirly pul-urcd his nhtkrmcn and jerked. fW- 
(ore installing the mating thie.hi die male 
rtir away thresh eti the female, th^fehv 
fomtinf: a hole m the densely ^pun female 
wcl^ The rEufiny thread was usual[y spun on¬ 
ly and from die female* but sometime* was 
reinforced i*t even replaccti On the marine 
thread he inremiirly vibrated his abdomen 
aruJ thereafter plucked alternately with legs. 
Abdonimul vibrations were rather slow und 
(nw treipjcnt. liut knterue They confined ur 
nibbing movcmrit^ <4 [he abdomen agam^i 
the ptHUmre rim ot [be pnwmn. TIiv a6- 
domai Wiii nKivcd up ami down, but abo 

HWfvrlW sidewards Plucking was m.unly 
performed by legs I! tn a hich frequency se¬ 
quence, Ln> 1 and III wcie used W fre- 
qunitly kiEid aM with low >pccJ Lcp- 1-113 
weri* i net mt act with ihr mating thread, wiih 
leir-11 .ltuI 1 J| K-inq flexed and himmrcg ;i eir- 
de. while JegA IV ■A , t*re; anchored in rhi; scaf- 
fold web* Vibratkans anJ pluckings 
place mcecssively, Upon plucking, the fe 
male iippti.-tacheJ him along the muting 
thread and alumni rhr CLfmlaiory p- ATun 
|ll-i di7p.»ire him (Fyr, 6k). Then the palp 
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fig. Courtship and approach m 

A/gyvo-des arg/fodci, a P c inen posture of 
female with forelegs stretched and close 
together, h a d, ASeri accept ante posture 
femafe wrth widely opened forelegs, e: 
Mare approach, f: Copulatory posture, 
female in contact with rnaleclypeal organ, 
male shortly before insertion Wole 
enlarged patella of the male palp. Pairs 
from Cape Verde hi. fa, c-^J, Kefalloma lb} 
and Tenerife (f) 


wit*-: Irncn^ cautiously^ Duriru: tofulDiiL^n 
huh rn.ile .Jiitf female 1 1.^-1 III remained in 
yon* icf wiiii fhe mating fhrvflil (Fig hIK <! 
The main pericirmeJ ukh Ci Kin-Tip before 
t-.it h imemon, utiim uMng the same m.iung 
rJuiikS, Kimclinics alyi ,r rkt:wl , V nv-crrcJ omt 
Ci,Hiri!-hip IilhltJ 35 imn ntnigc K'forc 
the air>c imertkurv (range ■ 7- 50, it ■ 51, hut 

.'4iU 1 8 min "ft at etaj^ k-fuie dtc ruHuk 

iFigJii'-eitk'Ci^i^nttje - 0 *-7 ",u - l£0 CW 
female qtiuVh retreated shortly hrMtirmcr- 
Tmo ,ipj There hy .ivniJed ciipubiriim several 


tim^- l j?fnilftuif> L'utimhip. 3 Wins: ifv*f- 
rum the male inremek eihmicd. mJ mm- 
veiled fin ahiimcn in a mith l ,if was as Jut- 
if^ r fh.*VLipiji,mffy omtThhip. TW mm'emenr 
iKtimijMnicd lucnu'‘J kImI mlliilmn .in,I 

JUapfHMreJ With h.Ivtn.Lliniiili.il Cnlhp-ir. 

Mi Milk before withdrawal slight -dJimiinal 

vihraiPtw wot 1 .igam vim Hi 1 . 

8perm induction Sperm induction v> 
not part •.'it atpuhitJun .mJ hn> never been 
observed 
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Emin: c(p]itl»n duration unerased 

about ^5 milk 2J H9, ri = 41 L« 

Li I riijm'l-i-T 1 4 intertn-n^ 4- H ime.m = h. n = 
41 Tomf in^mun time 9,4 nun kin average 
transit * 6,9-11JO, n * 4}. 

Copublory pattern: Up fu £ insertion* 
occurred* which btted 1,6 min mu rnmgt 
(rangt ■ D 3 -4,0, n ■ 25), ihc tmt twu Lik¬ 
ing lunger th.\n the last Ifirvt: 2-7 mtsa 
on average, ninuc ■ t 4, n K 12 vcfiiis Ust: 
0.6 min Lin average* r.anf^ * 04-2,0, n ■ 
11). IXinriM vnrliJrjiw.il e?l the palp male and 
leauale hod their dvekenic width n^saed 
(hjj bid) When separating [hr female 
named »wd .ifai-1 rrbi h 1 ■ ts.1 ,iw;iy, Withdraw- 
,i11.4 die palp ,it fir*i pmcreded abruptly. bill 
then the iluejJ-Iikq embolus wj* turn cut 
eaudt mdv tfi-i-tti [he female > duet M -a re- 
%u3l a ihe emlxilui wii^ *t re relied l,Ftg, 61 e. 
62) ,kiid uxiiplctdv diwntflRcd- In ihc h>1 
lowing c- 5 min long phi%c of regeneration 
(r;inj;c ■ 1.5 -IPjO, n « 14) rhr mule restored 
the embolus to the nnLnrwl upmal condition 
(Pi^ 610 TIk? palp was ctmtlnumaly 
nibtvd hv it# I It nf the «J!tc aide, uirnerrnici 
Am by lev IE and by the other palp, A ni*it* 
ifig pltw wsi> nut discernible 

Other nh-iemiTLifi^: fin* m-ilc h.iJ hn 
p.dp ememdv duarnnueJ .iIele irarmon 
and UhiIc 50 a ini IS nun Jut its fes&iMtkm 
(after the tir^t two insertion*), A§ well m 
rhe cmhotar mmnn, h.iLm.irihlttchLic were 
LivennllntcJ and iurJh uni lapsed 111 the 
last htsmioti? tEte embolus wu* nut Inserted 
inti V the female duct, bm Lhsti\iJ tvmd 
.iruim-J the mil sited palp inimJe rEic vulva. 
Nevertheless p.alp.ii gup md haem.iem- 
dochal inihnnn were wccndtiL 

27 Argyrades argyrades (Waixkenah 

1342) (Fig. 63 71) 

VLiti ruJ Crctce P hcfcitlonaa. Laai, ' p ^. 
l-j.'j | CF Kv -h v pi it 1 H-i hit. Spain. t o 

aufy laijiniit. Teaimlt, Hojrriuii ufa, - r ^ + 
3*2J0CO mJ 54 ICO 3, FVnra del MkLl^Cf 9 , 
7 t ’tVl In 1 .' K.v 11 6l Tm V | r tlipt Vrfdr 
KLiftJ-, SanbJjju Sii > |i,fPi;r d> f- Or^'urt. | VC VK 
:v47 w -tcc nu n iMw io i :oco. 
ley A VAN H^HTtN All '-|xta(aai , n‘k vifrr n‘lln r 
eJ Ff« mi ai'l'P <4 Cyrad^Wi^r* nJtn.i4,j \h -fi-KAl. 
I77S> A up t i K^:, ,rr^fTi difi livn ,i< i Icleptu^vir! 
ale aai flic wth d iHthcr rre^ueaiElv ahL»^ 

^4 Cwaff^KFFii iaimrolfl iw KutUi.w^ J9S9? 

Muring behaviour was fru-m 

Mfven pairs, rwn ol rhrm nut in full Jet.iil un 


siu'.'um uf ph^ii^fephie Jk-vumeTitaiKHi. 

Spcttn iruiiKtii^ iiikt> plate mdepenJerarEy 
id vMpubtiuTi Couruhip ;mJ cupulutiuri 
pDccd wkihiHit LLWLvtrueiinri of «i mating 
tiiicjJ with UL.ale approach- Capdrnioti 
involve* dumcrom Imatkikv. whaa.h tiwlt 
place inrcrmlrtcntly, LNirarut copglatiufi the 

fcmqfe kxfa hei chelic«ae onto the mate 

clypejl where -i fluid M?cTetinn ap 

pear^. At the vnA <if copuhtlnn a vnoifieki- 
run tnatfiyg pine n produced. Inttfevtiti^lv, 
ipAibferal inwmon fakes place* 

Coumhip behavlmir. tHfrani cuLandiip 
was vurv Emensivr. The Enaie vihnkied hn 
ihkiiffiki plucktd wirh hiv foreJr^i and 
[Eien molkd hi> body, tlvcin.inom hc- 
camc inure mk^nsive tnwvni the end l 4 4 
nuwmyt ^\|yence up to a lew hruiL nuissi-m.tl 
amplitodek Hie lemule. uvualH euh (acini 
llw: finale, hud her levs cW togellwi aaij 

ftrttched out forward (Fig., 63a, c) She was 
piSMsdy moved sUiJ lpn_lIEuecJ h\ ihc finale's 
ctNErtiny. When dw wiav willing rn male vhr 
mmed ro the mnlc- ami widely opened her 
fmekt* (Ft^. 6lh* d). Then dfreer concur 
hallowLiI with mutual p.ilp.inn*! unnl clu fe¬ 
male gtwpod the male's clypeil pnituber- 
since wiib heif LheliLer.it? Thereby, rh L - vop^ 
iklarorv pMssrurc was achieved iFli_l 6^f, 
65»-lh When imisptnk; ihc matca iccrciory 
orizmi lilt h:id to indine her FfecopU" 
biory courtship huted 0*5-62,0 min (mean 
WJi n 6) Once i4 mule abo removed 
parl.i nf ihc 1 Lfiiule web and inMnllcsi ihrciids 


Fig. 64 MjI# clyp^al organ ot Arqyrotfei 
frgyrodQi. Anleiinr lobt- (arrow) with 
numerous glandular hairs and pores, 
posterior lobe with two pairs of eyev 
dypeal notch interposed, Scale hne 0.2 mm, 
Photo- K. P^AUiP. 
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Fig. £5a-f Copulation in 
argyrodei a: Fern ate shortly before 
grasping male rlypeal organ, with her 
ehelicerae opened, male moving palp 
forward* tor insertion b: Coputatory 
posture, femaJe in contact wvth clypeal 
nrqan. c, tf Insertion of nqht palp, e^ 
Insertion attempt without haematodochal 
inflation Fl Insertion of 3efi palp Leg 
contact loose Pain bom Cape Verde 1*1. 
(a-ri, f) and Tenerife (1) 


ol Eli^ own. Milk onirtahip was pciloiist^vl 
ihrouf^urMi copuLiricn, ;** cofukritirv was 
mtcmipieJ k; venal tunc* After ^pmtuin 
the finuik agpin shlnpteJ her refine [\wi- 
im\ with her Iq^ dose toferher. Onh after 
intensive to um n# did *hc r^umc the ccftb 
Limn 1 ptmuie. The more iiisenuption*. nxi 
place the more nrnc tuvotcJ in 

aumship 


Sperm induction • Hicc 1 ruak was ub 
wn ol occupied wiih ^'erm inJucTii'n une 
fky alter copulflTion 

Entire cupuliitiuTi Juration avcn*£cJ 
176.7 rum (ran^e = 60-169, n ■= 7 V T. r.il 
mimheroi insemun* II 2 no averajee (range 
17-l98 P n*6l Tifm] mM.-rtkm tiihc ]d.7 
nun iin average l mum 1 = I3.2-1S.9, p » i\. 
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CopuUtofY pall cm (Fig. flltt-J): C-tfUU 
blloffc irjj irequently interrupted, S6 
i»n avrtagt (mujec * 5-79. n ■ 65 , The male 
ipwhfil ihc Ecmak h v-ltj! rum> in or¬ 
der to ichukii: cuputuiiun (Fig 63c). Palp w - 
usually Were imerted altdTuiid) about 13 2 
rimes* for 1 1-0 * 0-5 * iin avenge (mean t 
m:., omjr ■ 0.4-97.7, n ■ 310). Insvm^n 
Jii-r con incfcissa fi> cypubtliiyn 
Matflfrut p| insvniiuki generally ti>-k plate 
ihnrrly belnrc rhe martnc plug produced 

I Fig. 67.wli l\inng a jtequcniLe ntf inser- 
UtSfl* the tCElluk' W 4 i COnEUiUDlttlf in 4CR’ 

e-io wuh rhe nuk 1 * leOTtfirv nrg.in (Fig. 

65b"f}. Secretory fluid was visible m the 
groove between ihe iwo tepfaal u thm Lk 
grojectiotu iiilvpe.il organ see Fig Ml, 
where rhe female placed her chrllcern# and 
performed vigorous rhythmical *Aidd?lg 
movement*. Numerous insertion attempt* 
incurred* 117 in J copulation with J7 in»T- 
Horn* but only 57 arrvmpr* m n copularnm 
with 198 insertion!.. In 11 u. 1 ltier copulation* 
number ufsUcua&Jul .inJ unsuccessful Ln*:r 
nons wan e^ual (ar le fc »r tor 3 h otaerv eJ). 
On a few ocfiuireis, rhe male actively influx 
cJ hi\ bulhu> without compel w ith thecpig- 
uiluvi. Owing Em the huge number of inter- 
tupt Inns and inwmon tinempri copuhriorv; 
appeared rarhiur agiturcJ. RcrmirkshlVi In A. 
argvrodej the male palp was inserted ipsdsti- 

I I rally, the left iruik palp inserts mm rhe felt 
femjJc ciTpuhrarv duct and vice versa (Fie. 
66). Among Thcndiklac ipsilatcra] in*cr= 
nun wa* known previoudy uttly in Tulorren. 
where ir occur* facultatively (Knith AtH & 
van HaWTEN 2000a) h and in Stuxtock cai- 
limeu (GtHHAMOT 1926). 

Muing plug At thr enJ of u ipulufn in a 
enrvipit j iJLiiw mating plug u produced I, Fie. 
70p 71}. In t contrast Eii hitherto known mat¬ 
ing ptup of ThertdliJae (ItatftACH IWBh 
the plug secretion corner ftom the male pal¬ 
pal organ, The mule alternately lttGithtt 
out htv p,ilp.. ind lets the hat&l WmsHdo 
thae inllirr. Such bemufodocbl *wellmg 
dl l lie unkickeJ pulp n unusual. Pulp.il 
stretching and haernati>Jm:h,il inHanon u.m. 
performed 6—54 times se^umonllv (m^in * 
25. n ■ 17) + until a large Ktttfian droplet 
app e al e d on the dcuial end ■> tlie p;ilp (Bg. 

694- 1 J Thi-n rhe m^lr appnwhed rhe 
fcmxlt and rr.mskrrtJ the Rccrct&m by j tew 
palpal iippliLuiiuEu- (5.6 un avemge. range = 



Fig. (1 & Copulation m 
Argyrorffi Arqyrodfi 
(psilareral insertion, 
left malt palp 11 
applied to let! itmalf 
copulamry or diet 
(arrow). Atghl 
copulsiory or dice 
untngagtd 




Fig, 67 a-d Copulation 
and insertion pattern 
in four pairs of 
Argyrodn argyrgcfes 
from Tenerife. Eat.h 
bar represenb an 
mwition. MP ^ 
transfer of mating 
plug by short palpal 
application* marked 
with an asterisk, 




Duration of Copulation (min | 


iT 1W 


m \ 


.Jill 


Duration Of Copul itlon £nrin> 


22 s 
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Fig, GBa-t i J roduc- 
lion of mol mg plug 
in ArgyrotfW d/yy 
rodes. The plug se¬ 
cretion comes from 
a gland of the male 
palp li is discharged 
upon lhe 
stretching and 
swinging his palps 
forwards numerous 
limes, a: Onset,; b. t end of palpal swing¬ 
ing, Arrows point to plug setrelion. Malv 
from Tenerife (a) ond from Cape Vet do i>l 

ib. c>, 


I 24, n = 24), withuui insertmp palpal vie- 
nro. A lhnether such plug^ini; ^£rt - 

tinny wi-fr Inrimxl .inJ mi Frequently tranv 
fcrrird Die 111:11 me plu^ Hrenrimn i> appir- 
entlv released ui the JiiT.il end of ihtz palp, 
where I lid embolus .mJ cuflditfhir are diht 

ninvihi'T (see Fiy. 69 ^h vi-nm h^J-il 
Then: rhr Jmplcr iji he LI by the nscinhnne 
*i1 Tin? i.onJuLtriT anJtWi% tmMferml Ap- 

parcnsly, the niwlini* plu^ seen;! nut nripi- 
n.itO' hum a t^hinJ within eKc palpal orjjari 
e- iu AmmiTufoi+t (AmauruhitJar, m ?v St mm 
cl a I 19%) L^Kh.iruc nl ihc -Lciclmn esuv- 
stirruhJ Ht .WrfjciafL-J with haemin^iiKhnl 


M li Ft ip I l 1 mating Fi:ur ii-malcs, which 
bad copulated mce, wrrr allowed to remaTt: 
Tht'y rejected \hn anirims males at Iki*i tnr 
the 3-4 h of obsavatbh. Usually, the male 

ujs v^pjEiitcJ tn uti ir% mate after cupiiluttuii- 

1 ‘tah one pair wa* IrepT 1 Aether after t ^u- 
lariun and wu- nhiurmi k> remstre fivt j Jayi 
after their first Lopulutirm The male Hm 
able to JbliiJcr the muting ptmj, apparently 
by miEiiermiA palpal applid.irbnnt Th^n n-p- 
km] co|flikfLLm proceeded and ended tn the 
Inmianoh n| another bui|v mating plug. 

TW ihe mating pli^ dues nm nciessurily 

Impede 4 further copi31 im rn. 

The Elian ML! phijj laruelv protruded frnm 
die fcirmly cpiuysuiin SFe^ 70k e). Got- 
m-muvt (3 WZ-S. fay I 7a 3 otw-jumly < il served a 
phiftpd female of A str^dr i and nminfer- 
prcred rht marine pluj: ju ,m cpigynnl smu:- 
lute- The cf’igyiuim nl u virrnn female doea 
not pfutrude (Fie. hif, 65a B h, 71 j 1 Ger 
HAUL '1 (1428) Lfhseni'd»«nk mi dwi inwr- 
tloiu. which apparently represented nctly an 
iIkuiij l li> nutCi Aim iil .111 ArjpirxLn Etoeii 
I he C.ipc Velde Islands described u new 
spedtfs A Hdpwiivii'i S: urn 1 , Gti-. in.\Hs ■ r 
& PiF.rth 1 )^4. the spt^ifie cpLihrt refers, u\ 


^welliny, i.i? h.ieiiinlvuiph pre^utc Huv 
mode l»[ rnaliEie plue pruduefum ha* imr 
keen observed in any of rbr urher e. 60 

rWiJiiJ species tidied Ttu a secretion it 

millv hiifdens t itiJ hecumei im.iIiJ. bruviimh 
pluy. The »hapc uf the pluu ti ineenhir (Fse- 

71b) SimcilTncv the secret fctf rriLnv i\ de 
liiTTEieil by llic Linat palpal ctmEai.1* 


Fig. 69a-i Male palp ul Argyrodes 
^otfei, venlral view, a-c Virgin mal^ with¬ 
out glandular secretion on embolyion- 
duclor compk^. d-i Mdle hxed at the end 
pf mating plug production, Arrow points to 
mating plug secretion on membrane of 
conductor. (a-H left r (g-i) right palp, t = 
Conductor. £ - Imbolus Scale Imei; 0 2 
mm (a, b, d, e F g-h), 0.G5 mm (c, t, |J. Pho^ 
toi; K. Pfaiur, 
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Rg. ?Ga-c- Copuldxed fern^ta of Argyrod&s Argyrad**. a: First 
portion of maxing plug wwian jurt tram f erred, secret!on ill 
transparent h r t Secretion hardened to solid, brownish ptug. 
largely protruding from epjgynum farrows) Female from 
Kefallnnia fa), Tenerife fb) and Gran Canaria fe). 



Fig. ?ia d b Epigynum of Argynode* 
argyrodei a; virgin female, copulate ry 
orifices free b: Copulated female, 
amorphous plug < overs epigynym Vale 
lines: D 7 mti Photos: K PfAi^R 


the prnic^im^tiptpyituivi, which iriiwt 

probably is ;i maims; ptugr 

The male dypcal otypm ui the yeimv Ar- 
£frodes has been thr subject of numerous 
-.rihlles (Lfi \mrn- & I th/ r^?4. Umsv & 
EmjjuT 1979 :inJ 1981, cfc.K Tht exact eb 
kcl of the ^liArklulur Hrcre'lion mi the fcni^lv 

w.o discussed by White* ic\'?e 11987 h who 
smjiie'.EcJ that ,i stimulating effect wan more 
likely ihan * calming one. WMOmuisi 
119B7) re|ecteti .* mirnnve ftmcliim of the 
secret ion T as the female*. JiJ nut appeal to 
move their rnuijiliparts- However, in the 


present female* -lucking movements were 
observed. Apparent I Vi the female is hrouxht 
into cc^iyliiiofy pollute hy this gustatory 
com Client. Mating ha* been ul*ctvcd in 
A. uunjh dtim*U iM'wniurGE liBOfmm 
New Zetland, with special emptmi* on 
utiuriship mavuments LWtllTEJk'W>F & 
| ■ -S 1994 ! S ilmji e i 1999 ) briefly dr- 
wnhrJ a SO mm long copulation of an un¬ 
determined Arcy-*^ spec w* in mu die Cape 
Verde blanch To my knowledge, the Usrmn- 
Eiou of the mating plug in Aigynidfi lm> not 
prevwudv been reported. 
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28-31 Enoplognatha ovafa-group 

The £. cleanly follows tJm; 

SrrdJotb'typc of uipubtion Sperm hduc- 
lion tdios plate IwJpprnJemly «rf enfHjb- 
ii«n* sometime*. ahcr cnpubiioa At rhc hr* 
^nmm*! rhr male *finA :i Liver -ilk in miJ 
hum the famlc, which represents rhc mat¬ 
ing web* Courtship 4<nd copubtidn proceed 
tu the niauiijt wch, tu which the female is 
luted h\ cuutrnunuv pUicbing. Thuv the- ft* 
m.ili- .ApprcwichL-t fist tnfnjhjtldxi, Tht j n pjilp-. 
are tn’iirrrcLl altefiviEelv m rapid succeKiun. 
Dining imcmon banALaludiuc tfrfirtc on¬ 
ly oikc Copulations ate cuqjpaiqtivcly 
shunt, bsiniK 9-70 min. A mat mu plus was 
not found. Following ^pecurs were observed: 
£ £ Lumssiiriii. £ mum and £ 

pmelnpc. Eiholum^.d dlfrefentiation it pres¬ 
ent is nut poBiblt mwitis HI small sample 

skc li Bppcsus tlmt E, brnnafu, £ mum and 
£ peiuJopf tire rather d^, whereas £ 
ttfrafiw i!liters dearly bv Increase frf i riser- 
riiin JLiriilnrn vvj r h Advance erf Lopubicion 
and longer u<pii Lilian duration. Abo m 
(m tTphuliiffy E £i/t^ isicc iv the most diitinc* 
nve rcprescntiitLve of the li avma-group, It 
is the only sp*c |C5 which has the itk 
ifhijhorhfiurti tin mer mantis 1 submcduin in- 

stHii ^ iiibaplcsl; the male i JicEicc rac air 
comparatively *hun miJ £cnitfll muffrfidugy 
is markedly different tn the dndngmrn it is 
the Prurtf fame species (Hll'fA & OtCMiLA 

mu 

28 Enoptognalha afrodite Hiwa 8 
OitlAU 1983 (Fig. 72, 73) 

Mikriil Greece, KJi.sitM, Aruvirm tumuncl- 
mas Ac- Isidnrtm, ^5G nu 0 ?^, „ 10.4-SP^. Pnrfi* 
i i*i 111 *, footpath ukrtfir Krtakos* SStMOG m, 
^ 9 . 12-4 1 M l^i all \n- Khctaaoi & 
Th alh, 



Rg. 72 k 
Copulation in 
£nopfogndffra 
afrudtle, a: M’dle ha* 
completed 
construction of 
mating web, which 
is outlined by 
arrows. Hiv plucking 
with legs II induces 
The female to 
approach him b. 
Insertion of tof t 
palp r Leg contact 
present C 
Construction of 
sperm web. 



u 



b s m m 

Ovfriufi of copitUrtHfl [mmi 



□uralinn of Copula Elnn Emin) 


Fig, 73a-t 
Copulation and 
insertion pattern in 
two pairs of 
fnopfognatha 
afrodite from 
Rhodes Each bar 
represents an 
insertion, 
c Frequency of 
insertion attempts 
during copulation 
of fbl 


223 























© Biologiezentrum Linz/Austria; download unter www.biologiezentrum.at 


Fig b 

Copulation and 
■rtttttioft pattern 
in Envpiognatha 
\dltmjfw {d| from 
Sdi'dirwa and € 
pen&lope fb) from 
Corfu* Each bar 
represents an 
insertion 




Duration or copuiatian {min) 


Mating fvli.ivinur wa* nh«rmi t'rm-rti 
f-L'ur pain, two of them not in lull detail 
Sperm induction take* place independently 
i if 11 ipulatinn 1 he male >t,irrs with con 
tfnjcrlnn ■■f' a layer nf dlk to and ftnrn rhr 
female which represent* rhe mutiny wrh. 
Copulation proceed* via mating thread .mJ 
female wppruHih -mJ mvotvev mwuetuu> 
■W-rf mseitums. A mat mu plu^ un- nut 
found 

Couridaip behaviour: When in coiifcnct 
with the female wek the tittle vibrated hi 
,ikli approached the female inirnedi 
■iTelv, palpated her and then t,. con- 

trmcr the tn.iTtn^ web The male lEivialEed 
numerous threads m .in arci of 2-4 cm to 
jiid ftotn tire kuv.ikv so that j considerable 
■■ili Liver w,r- pH educed (Fie 7Z.1 >- Spinning 
of ihr matins web l.wrd |6 turn on .ivrr^r 
|ratine * 8—IT, n ■ 4L On the iilk Liver he 
intensive! v vibrated \m abdomen and llienc- 
alter plucked alternately with hi* Ice* III 
\huf with le^ II when legs ill were Lucking. 

Flct_ 72a). After abnijr 4 mm of -mch 
courting (, range ■■ 5-11, n ■ 41 the female 
approached him and assumed the copuLuo- 
rv posture up^irtlte him Cupidaturv posture 
a* typical -it other Thendiidav (hi; 72h) 
PrccttpulaTorv eoLimhipi cnfltpCiAing ciuo 
si ruction nt the i run ml 1 web and plucking, 
fasted 31 mm on average (range 5 -44, n 


4i Oi^jLitnn. riMirnihip The mafe ntn-n 
vibrated his .iklornen w ith dilfefcnr .unph- 
tuJo during j sequence irf insertions, to-po 
eiully bcfunr/ujftei Insertion 

Spvrm induction Once i male was niti 
earumjmrig a spenn web Jiiat after imputa¬ 
tion (Fig. 72c). hut the cbscrvation in¬ 
complete In all uthev cases ihc male left the 
female web .i lew - mmutes .itter oopubtkjtt 
when the female rerked amd Haired wek 
spinning 

Entire copulation duration averaged 56 
min tr.inue 54- 70, n 41 h-r.il immli-r 
of iiw-rrinn* I*-** and 26?. Total insemun 
nme (9 and 21 mm. 

Copoklcnry pattern ihg. 73«M.h Cumu¬ 
lation consisted of a srqurnev of rapidly ul 
tcrnaring i risen ilto> which lasted altogether 
45 mm on average Irnnuc E 12-60, n ■ 4h 
Invtniohs were l ,nl iei >hou, lusting 4,9 i 0.2 
s an «n cr.i|je {mean ± s.c., range ■ O.fMT.b. 
n = 5241. With advance uf nipiiE.iTiun inier- 
tmn duration inerviuod (Fig. 7?a, hi hut a|- 
m> ihr number id isuwtt^lul ihsotkitu 
<Rg- 7 k) ha .i rather Inna time xh&c m 
sen mu iTTempiv incurred -it Lpw- rate tC— 10 
per ID Lnsmiotul h-ur then acccletnced tii- 
w,iid«. the end ol ccrpuLitum (up to % :n- 
ttmph fH.‘i SC 1 ihK'ftKniv) hfomwer, 

haemati Jinh.iI hsvI lfnc J^cIIned m rticeuMy 
with rhe tm.il succe^riil laverTinm- In two 
pairings the tnsmvn -equeruc was tnier- 
rupted by the ietmde 2-i times. The m.di- 
eIkvii Eetrculed .ind Ininstulkda rvw new 
rhn,-.ids .mil ptuckeil until the lem.de ap 
pmoched iinet attain tor the nesi tnserTuin^ 

29 Enoplagnaths latimana Hippa & 

Oksala 1982 (Fig. 74a} 

MateriaE 1 Ld t >.ird i n Li. i I - i- I .i nu>*- 1 , 'A \ ! m, 

j* rj, fi.67tV L leg, Kwti ai m & Th ai i p 

Miumg hehavumr was ohserved fmm 
one pair only. Sperm induction takes place 
utter copuluiuh Cupula tiigt proceeds via 
mating thread and ftm.de ippruach .md m- 
vnlvw tiiimctou^ -hurt town inn*. A mating 
pliii: w.h nor found, 

Courtshif hehiiviour When m contact 
with the female ^ch. the mule pulsated lus 
akLmlen, hric'tlv UfipiOiicheJ the leftttlc, 
palpated her and r.> owmict the 

mating web. As in E afradiie the male in¬ 
stalled numerous ihfeuds m an area of 3-4 
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cm to and from ihe female- After 2 min* he 
intensively vibrated his abdomen and there¬ 
after plucked alternately with his legs 11 on 
the mating web. After only 0,5 min of such 
courting the female approached him and as¬ 
sumed the copulatory posture. Copula tory 
posture as typical of other Theridiidac- Prt' 
copulatory courtship altogether lasted 2,5 
min, including construction of the mating 
web, 

Sperm induct inn: Sperm indue Lion rook 
place 2 mm after copulation. Spinning of 
the sperm web with induction lasted I fij 
man, ? min of which were used for con¬ 
struction of the sperm web. The male ab¬ 
sorbed the sperm droplet a 1 !thin 9,3 min 
and by about 35 dipping movements. No 
further attempt to mate was observed. 

Entire copulation duration occupied 23 
min Total number of insertions 159. Total 
insertion time 12 min, 

Copulatory pattern (Fig. 74a): Copula¬ 
tion consisted of a sequence of rapidly alter¬ 
nating insertions. Insertions were rather 
short, lasting 4-5 s on average (range = l-S 7 
n = 159). With advance of copulation inser¬ 
tion duration slightly decreased. At the end 
the palp was applied five times without 
haematodbchal swelling, which were as¬ 
sessed as insertion attempts. Thus, number 
of insertion attempts was very low. 

30 Enoplognatha avata (Clerck 1757) 
(Fig. 75) 

Material; Austria, Innsbruck MurCtnivr^nJ, Of t - } , 

1M. 1994.leg. Knoflach & Thaler. 

Mating behaviour was observed ftom 
five pairs, all of them not in full detail as re¬ 
gards number and exact duration of inser¬ 
tions. Sperm induction takes place inde¬ 
pendently of copulation. As in ft d/roiie, 
the mate starts with construction of a mat¬ 
ing web, Copulation proceeds via mating 
thread and female approach and involves 
numerous short insertions. 

Courtship behaviour: When in con tact 
with the female web, the male intensively 
vibrated his abdomen, approached the fe- 
male* palpated her and started to construct 
the mating web, Further courtLng> see also 
ft. ofiodiw. The female sometimes jerked in 
tesponse torhe male's movements and final¬ 
ly approached him and assumed the copula¬ 


tory posture (Fig. 75a). Copulatory posture 
as typical of other Theridudae (Fig. 75b* cj. 
Precopulatury courtship, comprising con¬ 
struction of the mar mg web and plucking, 
lasted 13.2 min on average (range = 1 —26. 
n ■ 5). Copulatory courtship: The male of¬ 
ten vibrated his abdomen during a sequence 
of insertions, 

Sperm induction: Not observed. 3n 
most observations the male left the female 
web a few minutes after copulation, when 
the female jerked and started w’eb-spinning 
or even prey auack- 

Entirc copulation duration averaged 
23.6 min (range = 17-43, n = 5), Total 
number ol insertions not recorded, but esti¬ 
mated at about 100^200. 

Copulatory pattern: Copulation con¬ 
sisted of a sequence of rapidly alternating in^ 
serrions, which lasted a few seconds only 
(3-6 s). Insertion duration decreased with 
advance of copulation and ihen lifted only 
I s. Accordingly, haematodoehal swelling 
declined as well Number of unsuccessful in¬ 
sertions was higher at the end, None of the 
five copulations was interrupted by the fc- 
male- 

Other observations: A female was al¬ 
lowed to remote nine days sifter the first cop¬ 
ulation. In spite af long and intensive male 
courtship no copulation took place. Instead, 
the mnlc was preyed upon and sucked out by 
the female. Another female of uncertain 
state (presumably mated) was aggressive at 
the very beginning, but was calmed by the 
male's courting. After only 2 min of inser¬ 
tions she also attacked and devoured the 
malc- 

Tbe reports of GERHARpT (1921, |923) r 
IjOCKET (1926) and Bfu^TOWE (1929) on 
the copulation of ft. ovam (sub Thendium 
fmeotum, Phyllonethis Imeam and Thendiori 
ovaam respectively) leave only a little 
doubt on the identity of the species* as its 
sibling E. [atmunui is much less common 
than ft. ovam, Copulations lasted U-45 
min. (Gerh.midt 1921, 1923), 12-15 min 
[Locket 1926) and IS min (BriStowe 
I929)i and proceeded in a similar way as in 
the presens pairings, with numerous short 
insertions up to 10 s- Lqckft (1926) recorth 
cd 107 insertion* in one observation, which 
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Fig. 75 l1-< 

Captation in U 
fnap/ognjrha Br 

a: female approach, 
b* c: Insertian of 
nqh! and left palp, 
leg contact present, 

Mate light colour 
and exuvuim (upper 
left) of freshly 
moulted female. 



in-T im! ai liFiT Ltf-12 s, bur mostly 5-7 s. 
Sperm induce ion nvk ptact 2C-3P mm and 
i.nicc evert ?7 h .irtui cupula non (Gi-ft- 

mmrr 1921. 39211. vbmaa 
(1929) observed ir siHin ufter cupulatinti. 
The whale pfcHxu at curvmuUiun yf the 
cperni web -inJ induction kuted 17 mui 
( Bui*. ft I'i-h 1929h according ro GerhaRJ It 5 
and 30 tnfn. of which 1 and b nun respec¬ 
tively were iu*ud fof cunstruettun <4 ihr 


i>t cupular kon t< tfrnibr to E afmditt* but 
courohip wtis brief and a muring web wili 
tmffuig. E. pnukjlK is the iuiycst rcprescntii- 
five erf the E tnwfcj tarots Perhaps the cotti* 
pcirtinvdy rniall rrf rhe nKmvitiim jars 
did Hi it allow ciinsmscimn dfn iruiTin^ web* 
us typical of the other members of thu group 

Courtship behaviour Courtship was 
very br<ef Metier■ 111 cuntact with the Iein jJ c 
we-K chi.- iu.de rem-itm-d mnrinnlr^ Ibr a few 
oinutci and then * lightly vibrated hu .ih- 
duiucn. In huth uhtemiiiniu the fenmIc up- 
ptutdttd the male muueJjatdy su that lie 
did nut construct a mating wcb+ mi did he 
pluck- (opulahirv p«mun? n* in ihi^ other 
specie* of rho gmup. Precoptflatary 
courtship lasted only hull a minute. Copula- 
K>ty courtship; With eiich insertion ihe 
ni.de seicirtl the female so that both were 
shaking. Such n^orou^ pulling movemenT* 
were noi observed! Ln the other species ol the 
h micity-iffEiup, 

Sperm induction; In one ifccmtiim 

rhr m.llr left rhi- lem.ilc- web ,i 1 r\e minsjfc- 


>fieru i web The mule absorbed the 'ptimn 
Jniplei within 1 arid 4 min {CERffARffT 
1921, 192?) and by 26 dipping movements 
[Bristol 1929), in iwu uj^ivatioriv the 
female hrwllv became aggressive md -farted 
ti i attack Else male [ I. - * Rfc l 19261 

31 Enopiognath# peneiop? Hut a & 
Ok:sala I9fi2 (Fig. 74h) 

M^Uti.lI l irett if l iirfu, I Xi^p.i. K itn k - r.ils.iiu, 

LiO’ in. olier ^ 9 - 27 5-IW JmA 

klrjw, | C E, K^'Fi m h &. Thmfh 

Mantis behaviiKir was ohwrved frcnti 
r^'n j%iir%. Sperm induction lakes place inde¬ 
pendently Lti cdpiikdcm, Overall procedure 


afitr copuL.irmn, when ^hr bi ¥ i tnn a^ri '- 
sive, m iheolher nl^scn atian the lemiLii; let? 
tier web 20 utid 40 mill later the inak> 
stoned construction of s|ienn web and in 
duction inrefesrir^tv, ont male built rw.> 
sperm wt-b^ in lucctsdnn. Only »>nv ^perni 
upi.ike wm recorded completely. Hie whale 
piuctrJuTc lasted LT2 tnin.9 min of which 
were u*ed hit ccmtnjctior ol the qx b nti wtb. 
The male absorbed the ^perm droplet with¬ 
in 4 2 min and by 26 dipping mnvemmr^ 

Afterwards ihc malt wa- attain inrrndiKeil 
imo ihe k-ntale web hn showed tks liinher 
ui tempt lo mine 
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Entire tupuhiiiun dural nm ixxupird 9 
iittJ \* mm Total number .-i msetrtom 
rithet s. .iri.ihN 1| and ]^2 Total itwmnn 
Time 2,7 and 4-4 mtn. 

Cupulatorv pattern (Fig, 74b 1Copula- 
tH'fi m1 a bqumu' of rapid h dlter 

luting inseitkisns lnAertiom were rtthcr 

shnft., tasting i>nK Lb ± 0i9 ^ on iverugv 

(mean i range * 0-5-6-4i n » lB2j in 
line pair and 5 s * r 0.26 an avTm^v in the 
*Jihct p4K (finite = I.C-LL2pti =■ 51) Dur- 
iiil; each insertion rhe mule Hired the n ■ 
male with the palp tust m lnM.-ntL«n du* 
riitKni decreased with Evince of a^idanon 
(F-il* 741 1 hLil'I-.' L‘- minil vi ■ -r mom Cevjul 
munion* Increased In the dwvarjnn 
with a hreh number insemofu 

haemanHlochal swelling declined notice¬ 
ably halfway through cuputatiiin- fy lp> were 
then inserted with imnnu.il expansion, In 
hath pRiving* I nsert fan jeijuencc wra m«r- 
mpml by rhe female 1-2 Time*, The mate 
then vibrated his abdomen and pencil 
plucked, umil the female approached again 
for the next sequence oi insertion^ 

32 Enophgnatha verae Uuimm & vah 
Km, 1999 (Fig 76) 

bfotrruth Tumswc Hammainru <f, 
2\ 214 2 1<W, midri uuiic Cap ftru, Kurha, 

13 2 1497, TiriJrr Ui(mr k teg. 5t 

Thaisl 

According w Batsmans & van Kefr 
( 14491 E. ivroe if a number of the E. ypuia- 
croup* bjMd oft cheliteral denial mu and le|£ 
length However, colurotian and pal tern dif¬ 
fer considerably from all cither ftprwnrci- 
fives of rhe E. ^^j-i7rtup {Fig. 76). Spua- 
mem have a brown lo grcytih pn mn J e* lUnji 
and a dohal abdominal folium iwitaJ nl he 
mg more nr lev. uni farm ly yellow. Legs are 
i-uropiciiously tpeeldfti Gipularnrv behav¬ 
iour differ* from the E. (HtiCij-pup by the 
insertion patirm (iwn lung iusr-irkm* at the 
berLinnmi,’), long cupular urn Jurat mu, 
haematixl^tad pulsation* and hv pfe^eiKe 
of m mating plug 

Macing behaviour wa* observed from 
l rtt pair* bur tmto minutely not complete 
Beginning of -.--uttdiip und paft* -rf the yJ 
v diked phow? eP copulation were flue trend¬ 
ed Therefore. ihrrhet are 

needed to cnnfirm the momenr nl ^perm in- 
duttion. Ciifubtuon involved a few |un>j md 



numerous fh^rt insenion.i. Dimng incvni^n F^g, 76. Male of Snoplognath# Note 
Kannatododw* rhrthnncal!>, Cop«- “ torttton * ^omp#red with the f. ovita 
[aii.vneniit wnK formation of a mi.rinc plui;. 


Cmutsbip behaviour: Beginning • <1 
caumhip eMzapcJ oWrvatfain. TTun, tr was 
not oherved whether a mating web was 
built. The mate w;n found to vibrate Ills ab¬ 
domen and to pluck with hes leg> I and II 
uriEit lhe female approached. Qipuloton 
t^ftiure . 1 -^ in tile other specie* of thin eroup 

^perni indue tiun: nor ul^crvcd. 

Entire copuhiiiun duration Licxtipied } 7 

h Total number oi msemnm nnl observed; 
in thi i first hour of copukition exactly 100 
Lroemoro rnnk pljce. Another 5S min se- 
Lpirm:r of mvn icins w-a* nor recorded in de- 
Taih hui would Imv involved e SO inser¬ 
tions if ihe final insemnfi rime wm msin- 
twined Total irwmon rime .ihiur | h i44 
mm in the fully rtcrmled hour plti^ esrimaf- 
c J I > mtn tn xhv mtvtncL 15 mini 

Copulalon 1 patrern; Copul;u:on com¬ 
prised i H'qiience of ifisenion* of varied Ju^ 
muon (mean t ^,e. = 26,2 ± B.i », r.mxe - 
6.5-775 Op n " IK 1 ! At the beginning: twii 
long insert tons place, lasting 1 $ and 6 
irun. Tlicti insert Lon Jurat iurtdecteareJ rap¬ 
idly and numerous shofrer mscrrii.ms rwl- 
lowed, wbich n 4 about I4. : - i\6 • on 
average ^mt-.in : -.e, . range * n - 

lj 7v Remarkably, h;temarLidifchiie were nut 
inflated once during Lnsemon^ buT puh.iied 
rhythmiculh, aim H E uuden. In tbi- 
long-time insertions hmemrodachiE mflac- 
cd f^r 7-9 * limit they ml lapsed uunjn. Ehir- 
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0 60 100 


Duration of Copulation (min) 



Duration of Copulation |h) 


Fig, 77a. b: Copula non and .Hitman 
pattern in Fnop/oqnafbs tfr versa from 
Tunisia <a) and Enopiognatfoa macrvchwhi 
from Cyprus {b) Each bar represents an 
Insertion, 


sue .i dinner ifbtftLi n 2-1 mjiJi *wdlin^ 
were pcrlormed After the Urn lumr ol m- 
yertion> rhr [Mir malnOUried copuLutOfy p i-. • 
lure, bur were rnohOfi|ei$ fur .i tonjf period 
tmt liM'-r 2C mm) and then resumed 
ifisc-frion*. Twice fopuhniin was interrupts?d 
Inf product urn nt ihe m.iting pln^ my re non 
(duration 10-20 mmK The male w.t* found 
with ,i -ei.Tt'Tion JnipL’T .mi hts palp*. Tlii^ 
behaviour need* further conti rmaimn, as 
the process trsdf was nnt observed, The sh:- 
crcTum clearly represent* 4 ttialiiu; pluyi, hut 
it> on^m \> urncHum- It may come Emin 
elands itf the mule palp w truni the nusuili- 
part*. The taction w.i* imnsk-m-d to iht 
cpkyntim h very 5-hurt applies I (up* without 
Itacmalifijncliii! *w el I mi; M about 10 min 
Finally* ,1 marked, whitish setterion droplet 
protruded f r- im the epitrynuim which w;<* 
--till vi>ib|e I h Liter The m-irinu ptuy ap- 
p.irenrk w.u nun wry Mil id. m it was easily 
removed hv needles 


33—35 F/iop/ogrtafria drVersa- 
group 

Sperm induct ran rakes place mdcpenJ 
enrU nfcopdbti«m. Gmrrchtp, *«■ E skiuvi 
group. Copulation proevnh via m.irmc 
rlir^hJ and Harts with 4 tew lung irucrtlnfis 
ksurns Ionizer than 1C oral up lu HO mm. 
During insertion httffirtttlcduie pulsate 
rhythmical ly. Entire copulation duration 
nniatlv occupied mure chan I and up tM h 
Ee appeared that rut marine plug wtju formed 
Following specie* were 1 tatrvud: F. diivria, 
E macrucAelij, and E ftiuleti Again. small 
sample die make* comparison difficult It 
appear* rh.ir E wrkn tvceech the other 
-ptrci^> in 1at|je number of iruemims F 
nucrodufo 1 * apparently notable tor c^Miipar- 
ativdy lonp« irtfertitin duration. 

33 Frtopfogmrha 
(BtflpJcvyALL 1859) tFig 77a) 

MjurruE Tunwift, J-l.iiEirrumei. 

U .-2H2 I *>97 Op knv. Kiifh;i. , IL2.1W. 
Icn. Ksi* fi.AO[^ Th.sifji 

Maiirie bdiavinor was oherved from 
two pairs. A third n*Wrv;.irii.in was in.com- 
fteif ^pmu mdiiiiMri rake- place indr- 
|vnJcnrly uf copulatiiiHi GipuLitiun pm- 
cccih via uiLiimr chiewi und mvidves a lew 
lyivit insert Kins Ouriny insert um 

h.iL-lnalihJi chav pulsate rhythmically- Ap 
pan mk m marine phi^ is prmhiceA 

Ciiurtship hehaviuur L-.11tr1.dnp Liirrc' 
hpunch wiih other Eiiu/plujpui^iu species. TIil' 
m.vibrated his abdoetten. appnached the 
Eetnale ,mJ constructed -» in.nmu web. Up nl 
his CkinrinaiHis vibrating -md plndriny with 
le«y II rlu’ Icmnif apprnached anil JkuUTfied 
ciipuEnnirv posture. Gmsrruciiun of m.ain^; 
web i.md pluckma w^s repeated for must nv 
Httfom rrecufuliitutv cuuitfhip lasted Z. 
10 .ind IJ min, courtship before later iuh-e- 
nuns O-i. M and even U 1 mm Hopulatory 
p^isrure rypicnl trf I'ther rhendnd species. 

^perm in due lion One male hnilt .1 
dense sperm web half in luiui .liter cupiih- 
Eum .mJ remained (ur min mutionievs 
cm the wth, by which rime induction w.is 
completccl The other male (efr the lern-de 
wch 6 mm .iltct eopulatirm, 

Entire cepulBtinn durst inn occupied 100 
and 104 min. Total munk'r Liucrtions 1 
and 4. Toe id iiiHri tiOn titne 70 and Eiim. 
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CofmbnxY pattim {Fiu- 77a): Ca ipula - 
litm comprised only a few long tn&eniuiu, 
with ,1 mean i_lur.itu>n of 21-2 min Imnpr = 
ML n ■ 81 ln*cmun> mostly did not talc 
place in immediate succession* hui were pre¬ 
ceded by annrher courting period. Remark- 
aMy. h-icmjiisl^h.ic were mu h dintedonce 
JiLrinji i:nseitinn H hm {uiluiTed rhyrhEnu'.iliv. 
A rrutinK plug wa* not JktituHe 

34 Enoplagnatt la macro-cft eta Lew & 

Am™ 1931 (Fig. 77, 7E) 

Maltruil Cyprus, pjpk* sirffi JunJinpp. LaCiI 
K-w. : ' g , 12 . 21995 ; Abmw pcnm-uln spuihcni 
Ciwr. Ar. Oc^rniiH ^rmtunlinp, cr g. 17 2 1995; 
Pulls, Alijnuw pcTUimil-i F« inrun i Aimvwi ^ 
III ' |Wi;nll Iry KSCifl *OI & THAlFJt 

Muting behaviour wa* nhserved fi utu 
five pairs, Sperm induction rakes pine* m.- 
Jependcntiy of copulation, CopuEat ion 
CreJc via muring e bread and involve* sever¬ 
al l mi 1 insert mn.% sometime* :il>u ;i tew 
4sortei one*. During Insertion hatfn.H Me¬ 
diae pulsate rhythmically. Appncntly no 
mating plus l* produced 

Courtship behaviour la “unship similar 
in £'. Jiterai Abdominal vibrations and 
plucking with k^s II were very intensive m 
all obemtiucu Construction of mitring 
a eh, vshmEinu and plucking somrEimr* .iho 
occurred when copulation win& intctmpied 
[in [hire pair* recorded), PretoptitaKiTY 
coumtup Wed 6—13 mm (mtm m Ifu n 
f), courtship before later insertion* I. 2, 9 
inJ 17 mm. Copulatory punure typical nt 
or her theruhid species, with leu contact 
(Fig. 7ftk e J, Qipularnry courtship-: Towards 
the end of an imetinut the mule intensively 
vibrated hu abdomen. Haciruriklneh.il pul- 
scetoptilMon’ pwuem. 

Sperm induction ta -jvrm induction Ma¬ 
nor observed. Twu males left the truistic web 
shortly aher copulation 


Fig, 7B4-C 
Copulation in 

oracrocfrefti, a: Male 
during courtship b. 
c: InjerEion- Forele-gs 
of male in contact 
with female's legs 


Entire copulation J oral ion occupied 2.5 
b ti« average (range - 0 M.4. n =■ 5) Total 
number of Insertions tfveraged 8 (mngc =■ 
2-12, n ■ 5). Total irwrnmn nnu- 2.2 h on 
avenge {range * lVjM I }. 

Copuiaiorv pauern (f ig 771o Cjopula- 
non comprised 2-12 mM-itmni, w irh a mean 
duranon of 177 * 1-4 nun ftangr * 
1,0-79,5 4 n » I8|. At the Kzirimiinu 2—1 
liuic insertints* nn4l place. 42 eis in 

on aventge (raiigt- 14-5-79.5, n 14) 
Then insertion diimrian decreased ^T.nlicil 
ly In iwo painni ' i- tO piilp^epijuyntim enn- 
lnets iKctiETcd, which tiHik no louifET ihan 
ifiie second and Mancriinc’- were accompa¬ 
nied by vhurt hacEiiali^xlijI iEitl.ition. 
They were n.u asu^rJ as ^ijccccdtrl m^r- 
nom C^npulfliion was intenupTfd once m 
iwo pju> und twief tn .in other pair. 
Hacumtodiidiae pulvitej thytlimi^lly lot 
1 -5 % durinn insertion. Shortly before a pul- 
Mfiiin, the male'i chtdiceme were srrerrhrd 
und Kn jikJL^men moved in slight jvrk,s, -mz- 
curding to the Thvlhinscal increaR- of hv- 
draufi*. prt^ctnu A roaiing plu^ w-a.* nut Jis- 
ceniibk on the tiny cpigytuil atritun- 
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Fig. 79 Copulation and insertion pattern in 
froptognatto jjrfferi from Ttwife. Each 

bat repffesenw an insertion 35 fnoptogndfha Sdffteri BGSEUBEkG 

1895 (Fig. 79 ) 


Fig- Wa. b Copulation and insertion 
pattern in two pairs of Fnoptognatfra 
quadfrptrnctota from Crete and Rhodes 
Each bar represents an insertion 

46 -i 


Mrilrfill IaIiIIIiL Tmchk- Thtiim 

AllO. I fWm. - y , - I - JCW+ leu KviHI U it 5s 
Thaler. Adult male guankd the Mahaiult icuwU' 
diLin.lv betufe hci rnLm.itJtu.ifi 



0 


20 


40 
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Mating behaviour wj^ observed bom 
ijpe pj.ii Sperm induction take*- place inde¬ 
pendently of cofdarmn- Overall procedure 
L<r f^pulanon similar n> E dnwm Citpub- 
non Involve* j bn ionn .mJ numerous short 
irmtKmi. During a insert ten 

kacrmifuJiucliic p(j|-.iitc rhvrhjfiii^lly- Ap 
patently n*« mating pk^ is produced. 

Courtship behaviour i ounahip w;i» 
i rR hrin. hit wpd nbscrvstkm. Free up- 
Lilaron 1 cviurrship L/uieJ .it imwi only 2- l 
nun. Copuhitory m ihv other 

species h 1 ihis group i *ipubifory ummhip: 
From rime in nme the male initruivefr vi¬ 
brate J hi% abdomen, usually 1 when ihe te- 
riuik" became fatk^. I Airing lone'turn' in 
scttiora rhythmical hneniriu puW 

nom took place With each piibmun P his 
chelfccrae were dightly moved as well us his 
abdomen, according to the rhythmic In- 
create l* hydraulic pctv.urr. 

Sperm induction; Not observed. Tht- 
mali: Icll the female web 0.5 min alter 
copulation. wlitn she became tugreuive. 

Entire copulation Jtir.it ion occuftai 95 
mm Turd number ot insert Urns $7 Thral 
insertion rime 76.2 non. 

Cnpuliton pattern (Fig 791: Copula¬ 
tion cuknprucd a jcqucnee of insert tun* of 
vaned duration (mcun z a.c, - 51,6 ± 17.1 v. 
range 2.6-1110* n 87) M the Mn- 
rung Two long insertions took place, lasting 
16 and IS ? mm Thiit msmton duration 
tkcrea**d gradually and minwmus short in- 
nertinn* pillowed, which t<*uk about 15 * tin 
average {range * 2.6-19, n 51 711 Remark- 
ahlv. hiicmalododiiw l erc riot mrliiteJ once 
J urine the taruMimt imcrt&m. bur puL.u 
eJ ihytiuiULJl.lv, ^ee ak( coundup When 
separating. i small treferinn Jrpplet pm- 
t rudrd from rhe rpigvninn, which probably 
w;i* sperm. Dissection of the tenulc epigv- 
num revealed ih.it I he liny cpjgvnill ulrium 
w.o uiiplucved 


Duration of Copulation |mln| 
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36 , 37 Emptognatha tharadca- 
group 

36 Enopiognafha quadripunttala 
Simon 1664 {Fig 80 a, b} 

Maimsl Greece. fth-4Profits Hun. jKwht 
-ibU cn^Tg I M,~| 1.4.199b Ik 

Crete, Kem* < M«4ii>r. c K\' m, y, 8 4 S l **\ 
Pefknt, g, 5.4. HW, nil W (jftVne; all ktf, 

Kw^JULrti* f HALtiL 

E ^lEmJnpunctakj u ;i member of the E 
ttafcimi-tffoup irtid clo*c Iw £ itowi&i- 
Idemificution according to 6s v\K 

KEEK ( IW), In rhe present ntHcnunom E 
ajiiijJnmikutu.] differ* it^ris E. ifu/rarrca Kv 
l 'r\% cupula min lime, high number of iiikt- 
lions and comparatively short insertion do 
ration 

Mating behaviour was observed hum 
two pain Sperm indue lion lakes plu^e inde¬ 
pendently of copulation The male starts 
with conwroctign of a mar my web- Giputa- 
Tinn proceed* via female appnwh and m* 
voIvq mimerc 'Li* *hi»n imertlnnA. A nut my 
rlukj ttrtl not found- 

Courtship btharifiur When in contact 
with the female web, [hr male vihnied hi* 
abdomen. upprojchcd the female and in¬ 
stalled die muring threads to aid from ilie 
Female. After 1.5 and i min cif such spin- 
mn£ he mTen^vely and crmrim musty vibrat¬ 
ed hi* abdomen and plucked alternately 
Will) le^> II Foe lull a minute, until (he fe¬ 
male approached him and assumed Hie uip- 
ularory nature. Qipulrstnrv posture a* tn 
other Emjp^frudui specie*. Precopulniun' 
cuuiuhip r comprising construction ol the 
macing web and plucking, lasted only 2 5 
and min. CopulaiLiry enumhip: Thu: 
male often vibrated lit* abdomen iritirmive- 
h during an tintrtiun, which is j typical 
struJularnty movement 

Sperm in due lion; Sui observed. One 
nude was pursued and attacked by ihe fe- 
tiuiie soon after copulation and had to he re - 
moved from her wrh. 

Enure copulation duration occupied 65 
and 92 min Total number of insertions Z10 
and 216. Total imerrum nine 41 2 and 49.fr 
min. 

Copulituri. pattern (Fiy 80a, h); Copu- 
tation CCfUiUed oi a sequence of rapidly id- 
ternartny litjertinfi*, lasting 11.2 ? 0.4 *nn 



Duration of Copulation (min) 


average (mean ± t.n. f ninec - LfM'J. 9 , n ■ Fig, at; Copulation and insertion pattern in 
41 >1 With jdvunce i if coptllnt Kin mxrtion ZnoptogntthM thoraacm from Northern 

duration dcaw«d <Flg, 80 a, b) and numbw EMt1 tHr ,eprewnLl ,n ,ftiertfon - 
Lvf uruuctessftil insert inn* increased . For .1 
longtime insert ion attempts occurred nr lnw 

rale (mein * 1.2; range = 0-4 per 10 inset' 
tii ins), but then accdcrultd near she end uf 
Copulation tup frr 16 attempts pet 10 inset 
nnn.0, Alsu haenuirtidochaJ 1 welling gntdtf- 
.dlv dectmed towards end itf Ckipulatuin. 

Copulaticsn was not intenupEed by ihe fe- 

37 Enop/ogfTdtha thoraata (Hahn 

ia33)(FEg.ai) 

Makrijl. Auhlrb. N-1 \ei-I I: Li».[l\ l.. Sr_i rliri 1 
kith H00 m, M.iv 1996, ]uy. KNt'iflAfU & 

THAifM 

Manny behavmur wa& iib^rvL-J from 
Lme pair ufily. Over.sll paltern ii> in E 
ip«JnpLrnL-iiitJj Number of inseftwifis wm 
lower rKm in E whert.v. in- 

sernon* lasted longer. However, furrhi-r oh- 
Hrrv4liunsi me needed Eu confirm then- Jik 
Fctenties A mating plu^ wuc mrt found. I’te 
eoputatory osuttship lasted only l.i mtn 
Sperm induoinn w H ,is not observed. 

Entire copulaiiuii dutattem occupied 32 
mtn Total number uf insertions 25 Total 
rime 19.5 min. 

CopuLitors patiurn [ Fiy, 61 k t.oput:i- 
non cnrobled nt u veufuence *iJ 25 ahemm- 
sng insertions* lastiny ± 6.7 s on aver 
ape (mean * *.e^ rtuiyr * T*-I2G.0, n = 

25k The Female suddenly became aggressive 
and irtiTunsitcd coptiktion. Thtrcupiin the 
male left her wd? 
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Fig. 82 a, b Copulation in 
mtulipel from Sardinia a: Couple ju?i 
before insertion h: Insertion of 3e(r palp, 
femate has Turnprt ISO 1 around, male facet 
venter of female. Forelegs of male In 
conran '.viTh females legs 


Fig. 83i%, b Sperm induction in fp/srnut 
macutywi a: Construction of sperm weh 
completed, sperm droplet Just related 
(arrow) b; Absorption afmofl competed 


38 Fpjs/ftus maruiUp^ CAVA-NNA 137 S 
{Fig. 82 . S 3 ) 

Ma renal Indy, v irdim- il I anu-ei, *-h \ in 
or - , fn f.JWV Ice k'- w A. 11 4 k Tl i u EH 

Repre^mumeimJ the nemo Epiwmn dif¬ 
fer Irnm mmt mher comb-footed <pidt:i> by 
lUcir elongate buJy shape iind by wcHiedtk,- 
riiNi I lk‘fci >n.ite K reduced in 2-1 thread^ 

Twi'fiiv tune* virgin male* wen: inirtv 
JlilcJ i m i L • the tugv> of virgin femuto and 
observed fur 5-^ h, but without success The 
' pi Jets remained miFtiunfevs fur Itmirv l >nl v 
oik pair suddenh v i ipLil.iTi ■! [4 mm after 
they were put Mcedier. ThetsHU beginning 

escaped not ill-, hut d appeared rhar 

i iHiFt-ihip was either very shun or even ah- 
sent, (uirumwtmn nf a matini 1 thread cun 
lx erteEnded. E.idi pulp w ,i> inserted ■ mee for 
■, I 5 min (taring the bt-4 insertion the ie 
muli- mimed a link .inJ thereby changed 
her p <hit ik m A- .« re *u ii, K u h pan nct> faced 

i ho^atiur Jitcctkiti (Fig, 82 it versus 32 b) Al¬ 
ter the first insert run the mule ^eii'tly J P 
piled the uppiHifi- p.dp without coujtm«. 
Then tin- pair giticlly spanned. A mating 
plui! EIOI Jncemihle -'jxnu iiuItili HIM 

mit i place independently ^ copulation 


Sperm induction il if Mm M i tae 
hotrr after copulation the mile mmd con- 
lumcnon of [he iperm wrh and indue linn. 
Tlie whole pnK'eJure lasted 7 nun K 2.4 rrnn 
ill which wen: uued lor cnnrtTLictkin erf the 
■ixnn web. rhe remaining lime hw induc¬ 
tion The mute utavhvd flu- large tpcmi 
droplet by -mis 6 dipping movemenu The 
palps remained on the droplet fisr -i long 
time (Fiu- -Ah) and rhe-^pt-rm Jmpler guide* 
ly disappeared. 

Ll XIEET < 19271 once Evhtn'otl a copul,n 
lion li f Ejinmm mmiottn hsntFItf F JSi» T 
Ni» mult cuumnu tiwsyemcnt> wete Jn- 
ceriu'T The female >tiJJen(y ipptfcL.ichtd 
the male M copiklaiion, which involved 
run IflMfrtVim Hi 4 .Ihd : " mill .lnurmn 
Thu*:, rhe overall ppxedkm- apprup. ru ht- 
'imd;ir to E macBLpiri 

39 Euryopii episinoidei 
(Walch;£NA£R 1847) (Fig. 84a, b) 
M-HiriJ f in-irvc iuuinl.m.1 i Il.-iII i IiVi, 
Ohinpi Pih, |(i s> I'Wt, Lamp 

IT. 1 ? I'WG, be. hS *iUi ii & Thueh 

Repn^etnutlvt^ of the ltihin {iunujits 
are speciali:ed in leeJiruj on ants ( HiK^L'M- 
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FfttG Tim arc- omtidered ro he wan- 
dcrtn^ spiders and do nor build w r ehs fur pm 
capture bin still tin- kilk fi.it ktnmubili^iiiMn 

*i( rtwprev (Gmkx> I97S) 

Mircn^ frehiiviouf nkntJ fmm 
nnc pair only, No mining rhrKui* were con- 
ittfjcteJ- Tilt mate hectically pufHied die 
female fur .ihiiLit 5 min, without i i.’h^ inn- 
to unship ntewemenn. Then female and 
male briefly threw oik tuwimL each usher 
with (heir leg% |V. thereby Nil mu in up|Haiic 
directions Thu anivirv orhcrwlse n pan of 
fwey capture, hut apparently caused rru 
harm Afterward* insertion followed m the 
next I i mm. Then the pair quickly ^cp.v 
rated. Again rhu malt pursued the female 
hir 5 mm. and alter another silk-wrap pmg 
activity, tile second copulation proceeded 
Uhimrion c. I nun). A* rhr spider* were not 
haiuiine m a web, the euputalory pustuic 
wj' reversed compared with other thendud 
spider tFi^ ^4a, h) 1 he feiu.ilt became 
propped up from rhe ground- Apparently 
there o Tin mating plug, Sperm induction 
take* place Independently of copubition and 
ui-.ii* nor observed. 

Entire copulation duration occupied c 
15 mm. Total number d in>eriuiro 2, Total 
insertion Time c, 2 min. 

Hm^HSEBjQ (196'?') desen he* a cupula- 
turn of flai'i untk'ui^m (CIL K> Of 

1836), whkh apparently rum oft in a similar 
wuy. The rnuzile threw silk when the mnlr 
approached hen Each pailp *■* inserted tor 

40 i 


40 5 teatoda bipunctata (Linnaeus 
1753} (Fig S3, 86] 

X1.ti.fFi.il Austria Kruiir+Iitleii, Iinrii 

house walk, ,, Mifth 1997, Feu k"v TLWIi; 
Inn^bmuL uiTroundmp>, ffiJfH wwte cull turner. 

CT g , Sq-M. 1003, Jej:. VoC£L 

Muring behaviour was observed from 
rhivr pain* hut never in mil .Trail Sperm 
indue non takifi place independently ■ ‘t rap- 
uhliuftt Copulation proceed* via mat me 
wel* and bivalve* tmr nt iwu insertion* u( 
1-2 h duration. The male pulp i- inserted 
ipi Literally. Two different phases were pres- 
mr during insert urn, Hucntninduchuc pul¬ 
sate rhythmically in the first phase* but rc- 
main constantly Inflated m the wond 
ptuvse. Iris .tcvtiirieii that during this sec on J 
rhasc til in-eninn a mating plu^s b produced 
(R^ 86b). which apparently originate* from 
the male palp. Rennukabh. fenwki- were 
never a^e^ii'e. S kpunciiiM b rturkeJly 
distinct from the fnllinring Klcutuk spec to 
m inorphulcigy and Aw m hehiiviom. It Jil 
lens b\ long insertion JiimtiMn, Inns 
courtship Juration, hy a different wav of 
manner pluc production and .ipp:ircnElv t-v 
lawk nt female aggresion. 

CuurUhip behaviour Nut recorded m 
full len^h, One male cot tired rhr 9 h. One 
ituI t- Mion uttnd with eiwiitrucrn^n ol the 
uiiitm^ web. Another nude ul lirst ap- 
pfisjJied eIiv J cmalc. cncompaMfii her tv<ly, 
in partkculitt her akfnmen, with his lorried 
.irul remained in contact wtrh her kxh or 
s.i-tncnme- dew n i her for the next hall hour 
lFie- 85c, Jl Then he araditdlv JiH-ucaecd 


Fig. B4a, b Copulation m Furyopts 
epri/noj-ri« from Chilkidilci Owing to wtb- 
recfuction copulalinn !ak« plac# on ftie 
ground female'i body propped up and 
tegs stretched aude 
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fig. fi 5 a-d imputation 
in 

hipuncTaiA. a, b 
Imenmn of left palp. 
Couple hanging upon 
the mating web. Leg 
contact present. c f d 
Mate guarding with 
intense body coni act 
Male underneath 
female. 


k*dy Cunuci unJ started to cutistmct u 
dense iHiatiiLL web typli .it i'1 other SlMo 
tin spn. in, which u*A .iK mt E h Apart Imm 
vpiniiirui, the frt.ile ilv> removed threads, v< 
bratcd Ills aKiiimc-n and rckjuldrlv ap 
pfcttchtd tlw kmnlv lor a du*n CnnT.Kt 
phase. He palpated her. rncompasMd her 
body with hh tirnle^ jttd once rhrew 


ry pt&ture .il the beginning a* typical of idl¬ 
er Theridiidae (Fuf. S5idu tiJ. but then became 

changed by lein.ile rouiliisn m.l varied EH'-U- 
Iv t lopn tl.it nrv' courtship llnring insert km 
the male dark *rruJuI a red H is chel icrr.ie 
were opened from rime to rime In rhr hr -,1 
fluM of imcmon (wmaEiduehal pLiUirions 
occurred rhythmi-L.illv. in the +cuniJ phiLse 


strands of silk CUSH) her Finally; he displayed 
ritual bed distant courtship on thr mat mg 
web, while the female fad'd thr nppmite di¬ 
rection. At thr beginning hi* courting 

movements nvri' slow and weak. .iKJumin.Ll 


jerk*, *ee itlso cupuLititry pattern. One Jay 
after copuhiiuh vtve nl the nulev appeared to 
kUJtd iJu 1 ^elhnouiidied female by dose 
Kdy dini Kt. s-m-t lines eiwimipa^Liig her 
Khlv ttith ho fort 1 legs (hi: . K 


pulsations were iif hue fre^ier^ and .Jtrr- 
n.ife plucking With Ires ME nor yen. ififyn 
Mve These movement* became mm and 
in.iu intensive with .kkanci < 1 L otiff lap 
Ffiirn time rn rime he Turned around I SO* 
and plucked alternately with legs E and JJ 
After a few second* hr agam rammed m rh-. 
nnum.il [untune- .itilJ Ci mimined plucking 
with let's til, which thereby were strongly 
flexed For copulnriun thr- tern ile has ro hr 
induced so tom onxmd ithe moment h -e t r - 
inale approach wa-. not utnervrJ), Gipulato- 


isprrm inductiirn Ki 1 -Im i ■. .J 

Hj mir copulation JuratInn. nut com¬ 
pletely recorded, several hour* tn days Total 
number Lit minimi 1-2 Tiit.il mscmofi 
time abom 2-2-2.) h (when only one inser¬ 
tion kmk pliKc). 

Ccpidilory pattern: Insertion* lasted 2.1 
h its - *1 and 2.5 h In = n Bel rue a 
cevstu! insertion mimenwn mscninn ui- 
tempb ic-A place. Thereby, the male 
stretched out hi* palps and pushed one 
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•ifrunsr rtve ef^gynum, tn one cams IB rutuh 
until the palp wsa locked Two phase* were 
dttrinpii*hiihle during jmerrsnrL [Hiring rhe 

tir^c pl-Li-N? hirfiiLirodDcliM purred rhvth- 
rrmallv for about SO mm tn ■ 2), 2.S—10 
times per minute. Then pulsion- djwij> 
paired iinJ imkc&d liuematixfochllt re¬ 
mained inflated throughout Tile rude now 
showed slight rhydumcid irrk.% (50- 55 rimes 
pei minute) and synchronous contraction of 
legs (in particular leg 01), by which the fe 
mule win pj^uvely pulled From time to rime 
he nbi sindufercd (at fino^r ones pet 
m inner). Thu second phase hared 74 and 
101 mm. Each trwnofi wis rermmateJ by 
iht ferrule She findlyHecame real kra, tried 
in vnsn to push off the palp with her 
hindleg*, and then turned around W-1B0"- 
Gctiiiid contact is rather iLghi. TIll 1 mule JhJ 
ikrt withdraw his pulp, but curctiriued jerk- 
mg* This ^metirne calmed the lem.de for j 
while and caused her m assume rht nrigifud 
posture ogpiin. One female changed her pm* 
runi 9 nmm in ihr Iasi hour id irumion and 
i mennringlv, p. i lp-ep i urn i:. nntac i was ru <r 

affocicd. Rotations id ISO* usmdlv c^uf-eJ 
ihe mate to unlock hr* palp Unenutivl- chal 
puEriatloftt in the firsi ph.i* of insertion 
pear in reflect sperm Transfer. The second 

phase rtf insettJrti perhaps ^n f.( tn prixJucc 
the mating plug. After copubnon an elurv 
£ite. whitish. compact iru&s 1 tiled the en¬ 
trance around lhe cupuliton orifice which 
had \mi been occupkd (Fig. 66b vcnui 86a). 
Hu- mating plug is g inned to originate fonn 
the mule palp, since transfer brum die 


nuxithparh and horn the gcmml tract via 
the H'cnn web am definitely he excluded 
Moreover, rhe male'* jtii hue hpjrt* remained 
dean thrmfghrtui LopuWion. Of awm* it is 
jK^iblc* ihal a ferrule" product ifeo form* pan 
of the wctctiuii mate- Ipiliitml insertion 
witt LonimueJ by rhr presence of a mating 
plug- Alter liwerkin* of the nghT palp the 
right side nf rhe Eun.ik- epigynum was 
plugged and Vice vefori- Furnulo never ha 
citiiie j^e$*ive towards end of imeitiun. 
None of the male* web attacked. 

The present «ihcTVitiims m S feptuvid- 
u] ermspond wtLI with CRUtAjtPiT { 192), 
It24. 1925), Gmwm-HAm C1970}. 
Mesue Ei.Sfi9; iub Euehiirin bifnir^rtoLi 
p. 2611 and Bhi^Tl^I (lOWl corttmicffon 
of a injinnp wch regularly occiUTEd; 
CkKirtihip ti^k an extremely long rime, see* 
cral Wwr? to dwx ittusihv 6-S h, uiiJ once 
even one week (GwiSNElil-HAtfKE 19701, 
mxeirit>m Lasned 1 2-1.9 h (OCfiMAAM 
1921. 1924), OJ-2.5 h £G^i ^ik H^NKE 
1970 ) and 2.5 h \ M EK • ■ f E 869); Ucwi A It t IT 
(192 S) .ilready outlined ilur rhert* are dil- 
terent phun dm me linen Lon: cuputitkm 
comnEcd of 1 ut 2 mscnicrm, die second 
one being shorter (Gwixmd^ UiSVh. 1970!, 
ressatinn nf crtmtit confer was atwayn infers- 
axed hy rhe ferrule. 

13970) tllustnitcd dilforent mating postures 
o( S topline [util* which are the icsult of fe¬ 
male rotation. Lick iM female w*4 

nrtfed by Bki 1 -!. f i 3 9 Sflh A m.irinjt p| iJe |. 
nor men Earned, in ihe htemrure (MLSCiC 

\m: GerhaRPT 1925, 1924. 1925: 


Fig. 86 a, b Epifjynum of Sfearoc/fl 
bipunciata a: Virgin female, copul alary 
slits, unton-cea-cd b: Copulated female, 
mating plug coders and fits to copulatory 
slita (arrows). Scale lm*i 0.2 mm Photos' K 
PFftiLIP, 
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fig. Copuhjtion m Steat odd 
ustenea a: I risen ton or left palp b- 
froduthon of mating plug secretion 
(a* ry^w), piesumnjbly originating from the 
moMlhparts c: Transfer of plug secretion 
upon Insertion, ttotc both male paipc 
stretched out Leg contact loose. & 
Epigynum filled with setretion {arrow), 
which later hardens. 


NLA-Hankf 1970), Sperm induction wac ol> 
htvl'J i met? hy Gee i L4 R[it (I 'J2-f \ And l-iaied 
-4 tnin, nfi' which 2.7 min wttv used tW 
CLinMimfMi the sperm web* ihe rcsi hn 
>il e lj_i] lujeetum According Co G^ LSM^r 

HaNKE i)970) S InpimLicUii produced n 

c!Lukinn, mciallu: itrldiilRt^ -mind 

700-14® H: And 23 in* dura ion L which 

wa* nut .lujible to rhe human e.ir 


Courrchip behaviour: mu malted in 
Jeliiil Hit eiliIc constructed a mat me web 
as typical nl mher Slcttiub specie*. The It: 
male Mxm approached him lot copula rum 
Gnpularorv i^nUrfC .as m S bur 

ktfh pidjw itretchtJ stri^h* (Fig> 87a. c) 

Sperm i ndu i inn - uvu - ib m r.. L I in r Ei t 

female web S h after cnpulaiiun. bus nnr 

TccotJeJ m detail 


41 Srearodd- castanea (Clercc 1757) 
(Fig. E7a-d) 

Mjlrnd Austria liirvl-im L in-1 1 h . M k 
March 1 W. Ire. Knohjulh. 

Mitring behaviour w.t- observed Mom 
l frill' unc pair and not in Jenul tin .ini■ iin i 
oi phnTi•graphie k^aimem.ii uin m- 

ductlun r iLvplace independent U > \ cupu- 
1,it 11 m QqtuJmiMn prweeded via marine 

web .11 lJ involved 9 short insertion* ol'0-5-1 
mm Jur.ii iniv E hiring m*mion* hacmaro- 
d»i haf puEsarc rhvrhmi caIIv Ar the end, a 
mating plliy h pmduced, app.imirk- m S 
urigifiirting from the riiouihpaitit 

(Fi K .S7d>. 


hntire cnpLilatK'in diirarinn occupied V6 
mm cm average local munWnl th-ertum* 
9. Toe a l minion rime abour 3 mm. During 
insert inn h.u'mjtidivh.H! puE*an\l rhythms- 
sdlv. Toward*-the end r • opuliitu 'ii i l.iriif 
whirhh H-wh-n.'ii J ft ip let prnrtudnl from the 
L’pigvmim \Vi£ vdl The maring plug pn- 
ami.ibK originate* trom rhe niLHirhpam. m 
hi S iTitin.iiif. an and v - Iraiidenvd via iewt- 
non i Fijf. S7h cl, 

Fhif observation cm S atttoneu agrees 

Wilh thme iii GtJtHASJin (iOJhk cOltHtiM- 
non mi a marmg web regularly ^eitrTed; m- 
^TTitmi E.L-ieJ 1-5 min, one copijlarion 
coeih§il\J mI 9 ni'i-rtHi- Acic-rJing to* Sfh- 
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HAfUrr (1^261 ip-^i mwninn mule 

pLacr. Pit whitnh h> blimh mating plug h> 
uaum w:iv iintc observed i -ti the male piilp 
jJler palpal chewing, which srrenijilhtinc the 
^Mimpiikim tLit It uri^in^ir*, fmm gland* of 
the intiuihpim. Apparently the muring plug 
due* mil impede >1 luff her tupubitititi tb re¬ 
routing im uhserved (Gerharmt 

42 Steatoda gross* (C. L Koch 1838 ) 
(fig a8ri-d) 

M-aErnal AvtJfrkl: SfimlTmik, Utthk huiftr 

Un-D ec. HBJ and Ph Htfl.kg Votw 
l 'aiiurr MiiilK. Gfitfi Cjiiiict.i, Ernlsiltr dc L>i Suria, 
«7,JM2MI ( 5D0 m, h: ICsraAOi & Tkaip 

Mating behaviour wn* ohurved (mm 
I^lu pair*. Sperm induction rake* place m- 
dcpcndcnllv til cumulation, Prea^uktnrv 
courtship may pfocced with m without rout* 
mg web .inJ may involve *dk throwing until 
the kTttiile web. Qipulunnn involve* l-i 
insert ions Iasi mg nbour 10 mm. Dun ni* i n - 
sertuinshttcrmttxduthuc pulsate rhythmical* 
Jv Apparently im Hilling plug b produced, 

Cnunahip behaviour t 'i ecnpu I ;t toa 
courtship proceeded m twh different way*, 
as in S ^i> 4 iJJtarEa, Two mule 4 ? ci'Evsiructed a 


marine web .is typical of uthet 
species (Fig B8dh The silk layer wav spun 
with a length of 2-5 on and n height cl l- 3- 
cm Chi the mating wch the male plucked 
with legs III in a rapid ,i(remitmg sequence 
und peftnrmej spasmodic body jerks at the 

ltd of .i pluck 1 ngsc 4 uen.ee (Filc 89b. ch his 
legs II and III being itrongly flexed. He also 
vibrated his .iKJunien One of these inuto 
briefly threw- itrands ul silk onto the female 
wet' and then started web spinning oeuvp 
ties. In two uthet cases the male limited w re 
ly threw strands ut mIL unto the female web 
(hg 68 ut smd started insertion after palpat¬ 
ing the female 2 ur 5 tunes, without spirit 
fling j. mating web This alternate*e ptecop* 
lilatuty cnutiship lasted 3 jeiJ 5 tiuec. pre- 
cupuluiory courtship with muting web 10,3 
and 21 imn, Both males which perturmed 
*ilk throwing only at the hrginnirm. Parted 
cxwisEruUitin of a muting wvb alter die (mi 
insertion, The male mindly courted before 
each insertion or insertion attempt, only 
once did another ituurtiixn follow immedi- 
airly after the frrel, Silk throwing occurred 
eiImi in the interval hdure the next mser- 


fig. 8Sa—d Copulation tn 5raafoda qroiSA 
a: Male throws strands of silk onto famata 
web P which probably serves to reduce her 
web. b: Male plucking with legs lit on the 
mating web- c: Female approach, d- 
Insertion of Fefl palp on the mating wed. 
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Fig r 89a. b Sperm induction in 
gr osw m Constr union of sperm web 
completed, sperm droplet just released 
{arrow) and male moved backwards, b: Left 
palp dipping imo sperm droplet 


non. This intermediate uuinshsp l.i-reJ 
1,7*5.0 nun, CbpuLiiEun proceeded b\ ta- 
male uppruoch finally ihc malt inserted 
hi* p.dp, which Wiiv directed straight for¬ 
ward, Coptil.irory posture typical uf other 
Therein dar (Fig. 85dK kn inferred male 
palp fcepr straight, Qspukuory courtship: 
During tnsenum rhythmic jL luumucthiochiil 
puUiirions took place, k< fhsit rhe female was 
passively moved, icc alio copulatun pat- 
rcm. 

8 perm indue lion wits observed once in 
the female weh I h after cufuliitlnn. Over 
-ill pmce-durr tared about 10 mm, hut pruk 
ably w as disturbed K rhe female Another 
male was loLind term ma t me sperm induc¬ 
tion tint si Jv the female web 1.5 h after top* 
uLmon 

Entftt copulation duration occupied 
0* b nun ”ii average (range - 4C 12 i, n = 
4) Tonal n umber of inscrUom1,2, 4 and 5 
Total insertion rime averaged 2S.2 min 
(range = n = 4). 

Copulaton partem; ( opuLation com¬ 
prised 1-5 insertions, Idling 10.2 mm on 
average (ranee * (0-19,5,* n = 111 liiMrr- 
turn attempts m lorm uf palpal jab regular¬ 
ly occurred, m one cnpulnrlon m .in essrraor- 
dinarilv high nsr of c. I 50, During inserrinn 
haematodochar did nm mllare un.et + ku 
pukued rhythmically. Fur a 17 mm lung in- 
■emtm haeiruittxlochal swelling! were 
recorded Number of haemal mine hid swel¬ 
ls m:* was- higher in [he tint purl of imerttun 
and gradually Jcviv.jm.-J In rhe first 9 nun 
«4 rhi» insertion 21"2 s * wdUiui.v p*r minute 
tuck place (me,in = 26, n 9), m the **C' 
und halt 15-22 (mean ■ 18* n ■ 8) A male 


from A list m cnpulareJ with a female ham 
Gran Canaria in a typical way. Three k- 
mala became more tor less and imuc ag- 
grewive toward* the end of Copulation. 

Mating behaviour of 5 fivtea was Invev 
ugazed by GChHARDT (1925, 1926) ond 
Gtonn^-HanKE (197Q), sub Teuiimt 

grow. Both described regiib&f construction 
uf a mating vd\ but rm mlk throwing be¬ 
haviour. Copulation wa* ^imiJcrcJ to in¬ 
volve only one insertion (CkHHABt)T 1925) 
Anyway, <me pair wa§ separated after the 
lime insertion and placed together again it 
ter aktut 15 min and then continued with 
the second insert inn ICjERH AFU5T 1925). 
Thu second insertion was treated as a *cpi- 
rate topulaiorv observation, although prok 
ihlv r ipulation w,v cnrulniied A further 
rhrer tihiervariiin* appear in- refer always rn 
the same pair and therefore are rematlngs. 
Quid thi' have been the reason that males 
performed only one miettkm- In G'A'Jnkcp- 
Ht&m 11970) males were allowed n* re 
mate and rhem periumied only one 
lu^n, and nki i disssiciated Diurtship 
behaviour am! longer ^rndu Luiutn. Among 
numerous insert urn ariempts five succec-rful 
iruemom with rhyahnuol hw-mHCoJiofi.il 
swellings were recorded by GEBH^m 
(1925), birmjf 12 min on average (range * 

4 - 20 , n = 5 ). G^iw£H*Ranke ( 1970 ) 
ported an Insemm duraikm uf irmuh 
10—10 min, once even 112 cnm ( while in- 
sen ions ri| 2-7 min Juration were regarded 
a* i.iileJ, A mating plug was not mentioned 
and reniiiting* apparentK were pi^ihlc. 
Titus, un.va ol the bchavnHituI traili agree 
with the present observations* w-uh the es- 
ception ol mMUTron numlvf, which appears 
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la be hi id tel in virgin firings- According to 
GwiSNER'JilikKE (S9701 S grnuii produced 
,i vir.iping sTrirfuhirnfY sound«which sw .m- 
clihlc in rhu human car. 

^3 Steafods pjyJtu/Jttna (Walc^f-wes 

1005 ) (Fig. 90 , 91 ) 

Mxlcrul Cyprus r.tph ■ .urT KinJin^, K. r4 

\S%X . , I2J.1PP5; pctlM, Akjm.u pcnmmh, 

E. 'NT-tri.j ArrurfL^ Qt ^ \ 

ftmrmili murium i.u^r, Ae Gmr^^^ifTjunul 
iriL"' | 7 .J.IW; .ill l-L-i; KKOHv *T & 
TtlalEJ. Adult mulc^ utie (kquentlr found 
Kij.^rJitv: The ^uhiJult k-m.ilc before her 

iiufiir^Eum 



Fig 9dfl-£ 

Copulas ion In 
Sreitodi 
iMykutti&na *: 

Ffmate approach 
upon mal# picking, 
b: Coup I* shortly 
before insertion c: 
insertion of l*ft 
palp 


Mutiny behaviour vu uhKrvd ham 
thu.'*: pairs. Sperm induction mkt* pEutc in¬ 
dependently of copulation. Courtship may 
proceed with gr without mating wch, Qnpu- 
l.i cjun involves a tew maertiotl^ tan mg 1-6 
min- During there invert ion* hueifUltodu- 
chat (HjUiMs: rhythmically Apparently rui 
mating plug i> produced 


plucking with \e%* ][ in a rapid attcmaTinjp 
wpimcc (he female approached Sum within 
second) and usunud this cnpuLirorY pm- 
mre. Abdummiii vibration* and plucking 
were fcometittiei repeated before ilie next in- 
rertium Cupulmory j\*tuie typical ul other 
Theridtid.ielF^Wh.c.QI) 


Fig. 91.. Copulation m StvaEocfa pa/kiri/rana 
from Cyprus Exertion of fight palp. Note 
denre mating web teg contact present 


Courtship behaviour Abdominal vi¬ 
bration* were the basic male movements 
when in contact with the female wek Fe- 
although frcihly iti united virgin--, ap¬ 
peared to he rather aggressive. They rushed 
nut from Their retreat and sometimes threw 
viscous* sIL hut were toon calmed by the 
mule v movement- Courtship ptvCi'dd in 
twu different wuyi* One milt can&tiueteil a 
mating web as typical of idler Stottoda 
specie* (Fig 9 \) Precopulaiory euuEtshiji 
bleed I» min, including long paring pen^ 
...k In twn pin The m.ib immediately 
Threw iirandi ot oik onto the female hui al¬ 
so onto her web. A similar. huT more d tanner 
phenomenon regubrlv +xc!irs in The aenn* 
httnidcLliu its* leg-binding. Thi> aht'miittvr 
mode ufc ajurt^hip in Slrutoda pdvkuiLma 
listed onh ii lew «ojruh up to 2 min. After 
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Fig b Cflpulation in JrMmrfa 
rtiangulos# f rom Ten^rif*. (*, h) Invert ion 
tit fight And teft palp. Not# ■sTr^t-ch-ff-d out 
malt palp and loo** Etq contact. 


Spfnn induction' nm ubH'rved One 
tmh left the female web W min oftet the 
second insert iom another utie 20 nun idler 
the final rn^niiin 

Ennis? copidaiinh duration iiceiipied 7< 
17 .md 19 min. Tnral number erf iwtw 
lr 3 .mJ 38 (iwu longer and 16 ilvart cm), 
Total insert tun time uvunigcd 4-5. 6 -usd 11 
miti 

aipnf M ary pa EI er ft ■ l >pul I r n in k i im 
fTKed 2-i inseirlnfu* Lhttng l-t> wnn 
(mean * 1}.K n ** 7). [h one pair, ;i fun her Eh 
JihtHT insert inm (5-20 ■ duration) followed 
afrei twn Liii^lt nncu. Before mccc^i'ul in- 
wm- ri the nuk wmEEiitHLf pushed hi> palp 
the cpm^ntim, [Yurin^ iriMErtknu 
liueltmtndpchue puisne J rhythmically- The 
volume <il hiiL-in>H<sl«it9»iL- wav rather small 
when inthtL-J ihg. 9£k t g I1 With the end 
nf ci ipuLitu m rwi i leui&k? kc.uiir 
and rned in prey on the male?- Both m.ifc* 
performed -ill Thn iwIngdiihnc tiunrMhip m- 
-iraJ of w-eh spinning 

Mining behaviour of S \\vibiHiana ha^ 
ken observed previously b% BlUSTOWE 
11931), Uuwaelct (1933) .md Kulimank 
< I^HS. all suit iKiskulluimiv, and 

correspond* lo the priacnE observations: two 
insertions \A about 5-6 eh tn Jurat k in k some 
[inir> followed by some shuntr* Irregular 
ones, insertiims with haemm ndtieba I puU> 
turn (Onm,\ms |uh> A m-mne plup wvu 
nor mrnrNin^d, Qtiwmicrjon L>:f a maring 
web rook pl.iiTc iEi .ill obse rear ion.*, bur no 
hmr of rhe males -ill e browing behaviour 
ojhiIJ k founds a* recorded tor I he present 
pairing, Sperm induction nnee uyok place 
45 min after imputation. best ink? iltdgclhrT 


17 mm. oi which 1 mm were iiKrd tor con- 
ye rut non ol ihe *pemi web and 15 mm for 
mduvlum KJBHiAEm W3). Kuilmans 
(I 964I LiKcrvtcd mate cohiihifarum m ihe 

web cl n Wkidult lemnle tor ^ da v s imiil I lyr 
maturation- 

44 Stcatoda tnangulosa (Walck£na£R 
1802) {Fig 92-94) 

Mutcruik Crate’t tJrclc. rin-:ir k-npetn. Barak- 
m.i? jkwe Si if hi. 150-2LV m, '7 P 

2,m|WS kCtere, trnpcm - Siru, dHol t.p 
bri’iiUct iifeu f-iaiin, I^JSPrt K'cfiilbnixi, 

Li>s| h irupn fkwc walk I9.9JW. 

Karpiilhi, jkwe Vtnlwli. c. 600 m. g, 

Liiiikr ‘lum L'onltu (lir^rw 7, 
.‘I IL Syjin l ijllfv liLm-l- Tctv.-n(r 

Puerto dr Lj Crm. & y , I -1 lM .2003* Itum k 'U-'V 
walk kit-Ks i l ^i * ! 6 l Tj : ^L£l‘ Yemen, ''.in i .i 
III* \'AH Hareks. 

Milling behiivmur wa* nbieneJ itiim 
Eiiur ptnrs ^pmii induetkm lake- place m- 
dependent ly ol t<i.nilatkm. Gopulirtiun pro¬ 
ceeds via miiEirip threads mv ! involve* 2-1 
M^crlkim l.ivime ik»tii l 5 nun. During 

thrw.- insertions haemiitodtitlw ptiLaU- 
rhythmiLully. Ar fhv end, a m.itine plug 
TMndttieJ ttiim (he mnufhpart^ to the epie^ 
yruini h% icvefa! ihon palp.it applic alums 

L'lilife-. hip behaviour Vt hm m Conner 
wirh ilir female weh r ihe male vjbmted ln% 
aklomrn ar Wh (requerKc for a rather El mu 
rime (12-20 ^ in i me male). Tlie female was 
raihrr active and vihraicd her k^lv in fe- 
sporLsr, huE more viLN^Lm^lv, m lower Ire- 
^liiL-niiv and Lim.illv for a ahoner rime (1 * in 
Line Icmjite t. Usually, the male appmachei! 
rhe lciru.Ee nmu^Ji.itdv. palpated licr and 
ihen sorted w mnytruu the marmi! web. In 
two c.chtt the ivurte briefly threw strands of 
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vi Ik unti> Ihe female with hi> hiriJlc^rs, 
which ii kfiiiwn -i* kyh tiding in iolrodbc- 
ru3, smJ dial united wvb spinning netivittr* 
He removed thread* and installed mmienn^ 
new ones while moving in and hum the tv 
m'Az a range uf J-4 cm. At n JUranir 
from thr ferrmk he foiled i‘m :i while and 

ptTiurmrJ di^ht, hut 

vibration*. When ijpprnjiching and palpat¬ 
ing her dpuii -he vibrated tin body. Finally* 
Apart tnirn ibdt jitutuI vihratiuro, he sotted 
plucking wath leg'i ]I in a rapid 4iltem.it mg 
wvpjence un ihv ^ilk Inver. Ont m*ik also 
med lej* 1 Thn movefnenr e.inW rhe tV- 
tn-ilf Tu appmadi him within seennda jmdiM 
1^1 imr rhe copiiLitnrv pneture. Before ench 
Ltuwninn nr -MriLiijencL 1 \M insertion anetopet 
the mu courting procedure took piiict 1 . 
GtpuLilury (ustun was vrftublt, sometime* 
typical ul oilier TheriJiid.ie tFig. 9Za, bh 


ner* heed rht vime direction Thf* pnaurc 
resemble! that of Cnutulirui. After insertion 
the female retutn&i ter hex retreat Pmaspu* 


Fig, 93 a-e 

Copulation in 
Snwocte Tfi&ngub&i 
from Tenerife a, b 
Production of mating 
plug secretion 
(arrows), originating 
from mouttipans c. 
d Transfer of plug 
tee ret ion upon 
insertion. Note 
stretched out male 
palp, e: Epigynum 
covered with 
secretion (arrow). 


but '-mirtime* the ieniule turned around at 


Limn eomtship l^rcd 1 1 mm on average 


the beginning id insert iuii< so dwi the part- inmirc D 2-20. n = 4). kit only 1-} mm he* 
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fry 94 Cupul-Jliipri in Sfwfodj tndngtifQsa 
ironi Yemen Transfer of mating plug 
secretion male palp from nigulhparTo To 
eprgynijm Arrows point to secretion 


fare the nest Lnserrmn. CnpuLirory court¬ 
ship; During insert uin> strong, rhythmical 
haeprwtixluclwl puhiitiuh* took pUitcr. h> 
th.it the female was pav.jvdy moved 

Sperm induction w.u observed nnce m 
the female web l> mut after copulat icwi and 
once unhide the Female web 1,2 h after 
copulation >pmmh|itu( the sperm web wr(ll 
Induction Luted El ft rmn, 2 ft min of 
which were iimxI lor coiwniL riitn nf the 
-perm web. The -perm droplet wli> jhsorhd 
within 9 mm uriJ by 66 dipping mu Yemenis 
£ js j 1) Jn the second ■ d*H-rv jtu m sjscrm m 
dui'Tton tvvifc 1 h> inin 

Fmirc t^pul.irtun duration riziipit d E6 
min on average = 9-21, n * 4h Tutu! 

number "1 tmercifim 2 in - .md 1 (n * 
2). Total insertion time dvcnnsisJ 1.5 min 
iranue * 2 2-4 2 n 4> 

i opulatarv pitrem '. ..f uLiti. m . tn 
firmed 2»3 insertions (Fig. 92 a. H, the hm 
tw r u i'J which Luted I 7 min uti avenge 

(range DJ 24. n ’ S). Insertion* were 

regularly preceded K .i number of insertion 
nittemprs or prdpal jabs timr.-m - 9 p<-r in*rr- 
non, range * 1-2 I, n * 7 V Hjcuiiitodochae 
did n. t inline itnee during mlcTt&cin.v> but 
puhaicd rlivihiUKLilly. A eJmfJ inn-mom il 
performed -it all. la.ted only E H .»n,l 2ft -- 
■ritF binned fun of rhr mating plug turns rer 
After ihe wcond ihscttieto, ihe male pro¬ 
duced rhr mating plug see return its hw 


rmmchpam and rnurfrnrJ jr Vo the palpi by 
palpal vhew-ing (Fig, 9Ja K b) The vccfctiuu 
i> Jisdiar^d between Libiuiti and lIil- 
Leer Lie, which wefc widely ■ Opened the pal 
hrin^ dipped m between The scCfeOon w.o 
finally rranoemd to rhr epipmnm by nii- 
merous «h.*rr p.ilp-epip’num ronMcn with- 
our lineman Kinchal swelling iFtg. 93c, 1 
941 In two eases 61 contacts were retarded. 
They were vigorous palpal |abi ag.uiv-x the 
ef'i^ynimn, which JlJ tmi pfntceJ in entm- 
onus suecessiLirn* ^ ut in ^ 9 sequemo 

werr iruemipted by ammhip The Icmuk 
rhrn attuned a more hnnroru.il eojiul.iriify 
picture \hfc. 91e, d), When a 

Luge Kwriiin Jmpkt pn irni L lid from the 
epigvnurn ibdg. 93e, After topulath-n 
the nmle intensively chewed t mJ cleaned 
hb pa Ip* Towards the end ui cLkpulaElut; ie 
niiiles hxiimc moTtf and ni"te ggpesslive and 
Tm d r-- attach rhf m.ilev 4 Vie ild virgin tc 
nwlc frntn KsVrporhm wjm paired with a male 
troin Iv’Yirsie.i. Cburrship and m-ienmn.i. pnv 
tee Jed m-mully. hur Kb -re liirmarmn ui ihc 
itnMing plug, the lv m; ik- preyed up.ni rbe 
i mile me id >utked him uiil 

Thine ubsc^iNticw well with GtF 
HAJihl U9i3] and Bhauk (1956). Imth sub 
TVm-trui i .i -n m rue1 1 * m . 4 a rn-itmu 

wth, l-l m^moru of aK-.ur ].5 min dura¬ 
tion (once even 6 nun, S9Sfi)and i 

insertion- of 2v i and L5 nun duratmn 
(GEfltiARtlT 1911], Alwi b-miaiion -4 the 
muling plue h-L> ihcaJy been ileveni-ed 
I >«. s 19561 ?|Hriiis mdueiiiin took pl.iu- 

I 5 h jftei cefiuliitkntL Luhne Lilii.^cther I) 
nun,»if which d ttmo were used for commit* 
nun tff rhr ^p'rm w'E'h atkl S rmn fur inJut- 
n,in (n - 41 (Rk*i s 1956} khaki 1 1 

| WHl v.bKi-rved sperm inducTum 10 min vil- 
tcr copulEwtirm anJ rcnirdcd 5-n man for .tc- 
tLi.d -perm induction (without '.pinning}- 

4$ Thpntfiun (?) nigrovdiiegatum 
Simgn 1373 (Fig. 95a h b) " 

M.irm.il JliIY \i cir:i,i Ghlllli Trif-rc 1 . C. 

4 r i |WI, |qg BFji": -v AnOna ^.arUrm T. 
wL trimhLM . Knnektten. t . ti 6 Iru 
K"-a f 1AQi- I nn‘hTUk k. Vlmirowuii & y, 

II Aim and 15,5.19^5, lv«. Kmiluh & 
Thaler. 

Marrng hrhinirtuf wu- ohcfvetl trum 
live pa Lr-, among rhem tme female ami one 
male were allowed rt> remare. Coun.ih.tp 
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proceeds without a muting fh rti.vJ and copu¬ 
lation by male approach. Spenn indue nun 
lakes plant! independently of copulation. 
Copulation usually consisted of two inwrr- 
uom only, A milling plug was di^ 
vcmibk, Female* apparently rematc. 

Courtship behaviour During dfctimt 
cnmttshipi tmles puliaifd chrir abdomen 
and jerked, once also plucking with foreleg* 
wn* performed. There wiu no web-spinning 
behaviour. During the direct contact phase 
of courtship the mAe palpated the icin.lie's 
abdomen with his palps and iorelce* and 
thereby induced Iter tu assume the inclined 
topuLiufy posture, Also hef cpiLtvn.il re 
ginn was palpated. Precopubrory <oumhip 
lamed t-17 min The malt approached The 
female tor copulaTOOfi with bent forelegs 
Coipubrory posture as typical of other 
thendiid species, with intent let; contact 
(Fig 51a, b) The male tightly dandled she 
female with hi> long foreleg? Once a pan 
remained for i mm in this pasture before 
rhe actual insertion starred. Inreremnglyg 
during rnsemcm the Lnllaied male palpal tsr* 
£'.m l> kept at right-.ingles to she basal limb* 
Lif the palp Cspulutory euurtshipr At the 
beginning of insert ion the mule regular h 
showed pumping mu d ements ui the entire 
hdvk by which maxima I haernatodoch?! 
exp-imlmn was achieved Then a period of 
aimplere mntmnbtrK^ followed. > ime 
nuilci intensively vibrated rhotr ahtrunrn 


hy huLiu. mg it sidewards, usually toward* 
she nixl of msertion. As the jhJi,Ftncti h m 
Wed against the pr^v-inn, these move¬ 
ment* appear r*s refieci -r ratalarum Pwt* 
copula ™y coumshlpi After copulation the 
females usually heoime active, nuilet often 
iihrarcJ their abdomen. One male regular- 
ly performed abdominal vibrations for a pe- 
n<«d ol mm, hut only until sperm indue- 
Eiuh, Afterwards he remained niononleu 
for mort than h h 

Sperm indue lion Sperm induction hir 
been observed only once. 4? nun after cop 
nlahon. The whole procedure of spinning of 
the sperm wth uirh induct urn lasted ]t\ 
mm. For ahsnrpnon of the -sperm droplet the 1 
male dipped lus palp* mtn rhe drnphc for a 
rarher long time* 20-3l? 3 :n rhe beeinnirm 
LmJ bier more than ] min. The sperm 
droplet was very targe jjiJ allcr induction 
there wa* snSJ a large portion left *m the 
wxb, for ihe next halt hour the male re 
m. lined rnorinnlesf, holding rhe yptfpi wi-h 
with hii ]ees, 

km ire copulation Juration averaged 21 
min (range = 7-57. n = 5V Total number o\ 
i men ions 2 mM) or 3 (n= IV. Total imer* 
tion time 0.T min on average tranue = 
4 I-I6.C) 

Copula!nrs pattern Lm.h insertion bst 
cd 4-4 rnm on .isxogt (fatigr 3.D S3) 
During insertion haematic hae were high- 
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ly infkied, reaching an enormous volume 
(Fig- 95b). The opposite male palp is spread 
sideways. No Timber insertions were ob¬ 
served in a period of 7-3 anil Z h- Once a fe¬ 
male espelled her mate from rhe web 1.2 h 
after copulation. 

Generic placemen*: T. (J) nigreuwriega- 
turn does not follow the Thfridjun-type of 
copulation according to the rime and dura¬ 
tion of sperm induction and number of in¬ 
sertions- Also morphology of the male palp 
differs from TArridron by the presence of on¬ 
ly One tegular apophysis. Its generic place¬ 
ment therefore has ro be reconsidered. 
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Zusammenfassung 

Diversity im FortpHan^ungs verbal ten 
von Kugelspinnen [Araneat, Theridiidae)* 
Kugdspirmen zeigen erne groBe Viclfalt in 
Morphologic und Lebensweisc, Dlese Diver- 
shai Spiegel t skh auch im Foripflam 
zungsverhalten wieder. Dieser Ubersicht 
turn Fortpflanzungsverhaken dcr Kugclspin- 
nen liegen Beobachumgen an etwa 70 Ar- 
ten Tugrunde. Da von werden 45 Arten im 
Detail und 30 mm ersten Mai bcschrieben. 
In einem allgemcinen ersten Ahschnirt 
werden die hauptsachlichen Elementc dcr 
Koputa vorgestclli und verg lichen. Die 
Spermaaufnahme umSasst den Bau des 


Spermaneties und die eigeRtliche Tasterfiil- 
lung. die Aufnahmc des Spermatropfens 
Enuprechend dem Zeitpunkt der Sperma^ 
aufnahme bestehen iwei Typcn- Bom ple- 
siomorphen SrwtoAi-Typ finder die Sperma- 
aulnabme unabhangig von der Kopula^ 
irgendwnnn twiseben Rcifehaurung und Ko- 
pula siati. heiiehungsweise i wisehen den 
ftopulationen. Die Zeitspanne i wise hen Sa- 
rncnaufnahme und Kopula 1st vcrhaltnisma- 
Oig graft. das Sperma wird demnach fur latv 
gete Zcit in den Tastcm gespeichert, Belm 
abgclettettn Thertdicm-Typ bitdcT die Spct- 
maaufnahme emen fesren Besrandteil der 
Kopula. Die Mannchen untcrbrcchen die 
ftoputa mehrmais *ur Taste rfu Hung. sod ass 
KopulaiLonssenen (Scquenzen von Insertion 
nen) und Spcnnaaufnahmen allemiercn. 
Hler verblelhi das Sperma nur kufifristig in 
den Tastem, da die Spermailbertragung un^ 
mtiulbfir anscbbefST- Die Spermaaufnahme 
fi ndet in unmirtelbarer Nachbarschaft :um 
Wei be hen slotL und laufl wcscntlich rascho 
ab als beim Steatoda-Typ. In der Zahl der 
Spermanetic ubertreffen die Tbendron-Ar- 
ten a lie bisher bcknnntm Spin nen. 

Bei eintgen Verrrerern des Srcatoda-Typs 
ist das Werbe verbal ten stark ritual isiert. Das 
Mannchen spinnt einen Hochzeirsfaden 
oder cin Hochicltsgcspinst im Nett des 
Weibchens, an dent es sobnge wirbe, bis das 
Weibchen sich ;ur Kopula nnnahert. Die 
Kopuln findct am Hochicitsgespinst SLatC- 
Bei den Arten des Thmffpii'Typs isc die 
Wcrbunghingcgen plastisch, ein Hochzeits- 
gespinst fchlt, das Mannchen nahm sich 
dem Weibchen tuf Kopulatlon. 

Das KopLilat tons muster, das sich aus der 
Zahl und det Djucrdcr Insertionen und de- 
ren jeitlichem Auftreien ergiht, ist hei den 
Venretern des Tbendton-Typs spezifisch. 
Mane h e TTiendEtm-Artcn, z-B. der T. meia- 
mnrnn-Gruppe, weisen gleichsrtige Kopub- 
tionsserien auf. In der T. LurTflns-Gruppe 
sind die Kopulattonssenen diHcrcnncn, wic 
schon die versehscdcnc Dauer dcr Insertio- 
nen zeigr. Die Kopula heyinm mit einer 
Pseudokopula, einer einleiienden Sequent 
von ImettLoncn, bei der kein Sperma tiber- 
iragen ivid. Die Insemination beginm ersc 
nacb der ersten Spetmaaufnahme. fiei die 
sen Arren witd in do leizten Kopubtloos¬ 
er ic cm Begattung^zeichen gebildct. 
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Insgesamt wechseln dir Milnnchen dci 
TJwdt(m-Typ$ ihrt Taster hiiufjger, die Ge- 
samtzah! der In^rrionen tstdurchschnirrlich 
hoKer ab betm Stcdrcxfd'Typ. Die Insert ions- 
dauer 4 sl bcim Ttaridicrn-Typ vergleichsweise 
medrig, die eig&mlichi: Sisennauberifagung 
benotigt bei vielen Anen nur einen Bruch' 
tcil der gesamten Koputalionsdauer- Brim 
SieafoAi-Typ deepen sich Dauei von Spet- 
matransfeT und gesa nicer Kopula weirgC' 
hend Die Arten des Therididn-Typ* invcsEic- 
irn tineri graften Antcil der Kopulaiiort^eii 
m andere Funkiimen wie Pseudoicopuln. 
Ban dei Spennanetze, Partnerbcsvachung 
und Begattungsrciehcru Die Einglicdenjng 
der Spsrmaaufnahme in das Kopuiatjonsver- 
halren durfr-e dutch rase he Wiederholung 
depopulation entstanefen stnn- Dies schcint 
esne M^glichkeit, den Bdtvchiungseffclg j u 
erhtrben, Dureh die wJederholcen Kopuhiio- 
nen wsrd das Weibchert langc tfnderen 
MSnrdnen vorem Liken. 

Die Gen i cals rrukruren entelegyner 
Spinncn koirdicrcn schr streng, sodafi ein 
Taster nuf auf eine Seite des wesbbehen Ge- 
nttalorgans passt. A Is Charalslcrislikuni fur 
cntekgyne Spinncn gait bb vot kurzem ipsi- 
taterak Insertion; der Embolus des rechten 
Tasters inserieit in den rechten Einfah- 
rungsgang der Epigyne und vice versa- Ku^ 
gebpinnert vcrhaltcn sich jtsdoch auch in 
dieser Hinsichr heterogen. Ekrt Argjrodes ar- 
gywdes und Stealodn topline wen wurde ein* 
deutig ipsibrerale Insertion heohachter. Sm 
Gegcnsar: da:u inserieren die Mannchen 
der T^ndidrn vananj-Gruppe koruralaicml, 
der redne Taster inserierr in den linken Eiiv 
fiihiungsgang und umgekchrt. Dtc Mann¬ 
chen der EintasTOrjpinncn kunnen einher- 
gehend mil deni seauellcn Schockrod nur 
ein Receptaculum der polya ndrischcn 
Weibchen insemmieren. Ste sind jedoch in 
der Lage h die noch vlrginelle Seire der Vul¬ 
va auSiuwghlen und fakuhaliv ipsi- oder 
kontraiateral tu inserieren. 

Be i emigen Kugelspinnen dient die Ictz- 
re Fhase der Koputa der Bildung eines Fk\g&E- 
cimgsieichens Dieses verssegek die weibli¬ 
the Gtrrulaldffnung temporal odcr perma¬ 
nent und veriogen odcr verhindert damit 
erne weitcrc Kopuka. Begs [rungszei chert sind 
bei Kugebpinnen mehrfach und auf ver- 
schiedcnc Weise emstanden. Bei 5 wm*da m- 


dnguiosn stammi es von Driisen der Mundre¬ 
gion, bei Argyrodes mgyrodes und Steutodrr bp 
pintrww von Dnisen ties mannlichen Tasters. 
Bei der TJieridio fi tEOfians-Cruppe wird das 
Begartungsteichen von Sekreicn des mann 
lichen und weihliehen Gcnitakmkccs gebih 
det. Das miinnliche Sekrei ward uber das 
IcEite SpemiancEz auf die Tasrer und schtseB' 
lith auf die Epigyne ubertragen. 

TaKonomie: Fur zwei Arten wird cine 
neue Gariungskambination votgtschlagen; 
Keijwi Jd|flbei I920J nov. comb, 

[aus T^icridion}, T^endron ubleru T hqreu. 

18 70 {net Achaeamnea &. } r 

References 

Ab^lcs J.W. & E.C. 3 Afi On iptfimatie wans- 

miivian in *pid*j"*_ — Piyclie 2d 19^-20?. 

AS-alOS J.W & E.C &*tz (1967); Thu spider genus 
Lafrodecrttf in Santiago dell cstf ro Argenti¬ 
na. — In: ftitfSFU F -t 6 PR SwDLfts (Edi.): An¬ 
imal Toxins. Pergamon Press. Oxford, New 
York; 

AChrtftSSON I, [in press): Moiphofogital phylogeuy 
of cobweb spiders and tkif relaiives 
[Araneae. AraneoideJr Thertdiidae). — Zoo*. 
J. Linneao SoC. 

Animak (199&): Sexual setection tor male 

sacrifice in the Australian redback spider — 
Stienct 70-72. 

AntmMtt MC.B a- E.M. Bamta [2002)- Value ol fH- 
matincj and functional sterility in redback spi¬ 
ders. — Ahinial Behaviour S3: 857-870. 

Blrliuwkck 8. a N. Gh-cven (2M2): Morphology of 
female and m*!o geoualid of larrodcctur re* 
vrvensfs ShulO^t, 1948 (Araneae, Thendiidaej 
with regard to tjwrrn priority partems. — 
Proc. V9lh Europ. Coll ArachnoL (Aa/hui 
201KW: 157-167. 

Bi^lano i . (1970). Anntat (2* panic). — Voyage 
de Ch. Alluaup et R. Jtwfwtc eji Afrique Orieri- 
tale (1911-1912). ftsiultals scicntiriqiUH, 
Arachmdes 4; 95-1 BO 

0KAt ntaqar R.D.S. & J.G. (19G2): The struc¬ 

ture function, and postembryonic develop¬ 
ment of the mare and lemale cppulalory or¬ 
gans qf the black widow spider Mrrodccrus 
fufdfJvfcASM (MuulriT — Cflh. I. Zool. 40 
465-510. 

BoNirn P (1935): THendron lEpjdJ^orum C.LKocm. 
araignee cosmppolile: repartition, cycle vital, 
moeurs. — 0vll. 6oc. his|. nat. Toulouse 68" 
375-385. 

Bovmaus R. & J. van Klff. (1959): The genus £ng- 
PAviai, yea® m the Mcdrienapean 
region (Araneae: Theridiidae). — Bull. EJr. 
arachnoJ. Soc, 11: 209-241 


251 


© Biologiezentrum Linz/Austria; download unter www.biologiezentrum.at 



axis 1 


Fig t 


Number of insertions < tO 


T K 
flu te 

Tj r* 


Sfeefoda'Type 

TTierr-dron-Type 


t ^ 


f mf 


C4 

un 


£ 


■r—i 

S* t* 





axis 1 


Fig. II 














© Biologiezentrum Linz/Austria; download unter www.biologiezentrum.at 



Fig. IK 


Append!*, ^Ig. MU: Printipal r.Doidmjie analysis based on variable* ol tupulatoty 
behaviour, male and female body size, web and stratum {see & Kiwtqn 1987]. Data 
were dichotomised and assessed as Euklidian quadratic d^tance matrix. Protecfure 
■ruinpuied in maTLAB, two negiiiwe smguidi values eliminated ^lui progrjm m trl-gr^ph, 
A*is 1 roughly reflect* number of ingenious, ams 2 duration of copulation. in (lit species 
with low number of insertions are put lined, in (III) species with lung copulation duration, 
variable?: i Duration oi courtship 2 Copulation duration 3 Time uf actual sperm transfer 
■i Number of Insertions 9 Number nf sperm inductions during Lupulahon 9 Muk body 
length 1 Female body length 8 Raiio of male.'female body srze 9 Mating piuy absent ut 
present. 19 Duration of formation of mating plug it Pseudocopglatign absent or present 
fl Duration of pseudocopubitinn S3 Mnm-nnt nf sperm Induction ta Du i at ion of sperm 
induction IS Courtship via mating web or by male approach 16 Haematodochoe Inflate 
only one# per insertion or pulsate 17 Type of mabng plug (oral, palpal, epigastric,' parts 
of palp) 18 Sexual cannibalism {noi observed, facultative or obligatory) 19 Sexual size 
dimorphism less pronounced or pronounced 20 Male chelleorae normal, slightly enlarged 
or enlarged 21 Stratum ground or above q round (low vegetation, canopy, hark and 
walls). 21 Web-building or web reduced 23 Male palpal ubut shnn or long and slende- 7a 
Embolus short and stout, intermediate or long, thread-like 25 length of fem.ile 
copuiatory duct normal os Fonq and convoluted 26 Degree of srlerorisation 4 leu 
sdErotised, icier otrsed) 27 Course of sperm duct normal or convoluted 28 Pafarymbsum 
hook-hke or ho^KJ-like 2t Maternal care (normal brood care or periodically social) 
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